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METHODS FOR IDENTIFYING RISK OF OSTEOARTHRITIS AND 
TREATMENTS THEREOF 

Field of the Invention 

[0001] The invention relates to genetic methods for identifying risk of osteoarthritis and treatments 
that specifically target such diseases. 

Background 

[0002] Osteoarthritis (OA) is a chronic disease usually affecting weight-bearing synovial joints. 
There are approximately 20 million Americans affected by OA and it is the leading cause of disability in 
the United States. In addition to extensive human suffering, OA also accounts for nearly all knee 
replacements and more than half of all hip replacements in the United States. Despite its prevalence, OA 
is poorly understood and there are few treatments available besides anti-inflammatory drugs and joint 
replacement. 

[0003] Most commonly affecting middle-aged and older people, OA can range from very mild to 
very severe. It affects hands and weight-bearing joints such as knees, hips, feet and the back. Knee OA 
can be as disabling as any cardiovascular disease except stroke. 

[0004] OA is characterized by the breakdown of cartilage in joints. Cartilage in joints cushions the 
ends of bones, and cartilage breakdown causes bones to rub against each other, causing pain and loss of 
movement. Type II collagen is the main component of cartilage, comprising 15-25% of the wet weight, 
approximately half the dry weight, and representing 90-95% of the total collagen content in the tissue. It 
forms fibrils that endow cartilage with tensile strength (Mayne, R. Arthritis Rhuem. 32:241-246 (1989)). 

Summary 

[0005] It has been discovered that certain polymorphic variations in human genomic DNA are 
associated with osteoarthritis. In particular, polymorphic variants in a locus containing PADI2, APOB, 
IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 and GPR50 regions in human genomic DNA have 
been associated with risk of osteoarthritis. 

[0006] Thus, featured herein are methods for identifying a subject at risk of osteoarthritis and/or a 
risk of osteoarthritis in a subject, which comprise detecting the presence or absence of one or more 
polymorphic variations associated with osteoarthritis in or around the loci described herein in a human 
nucleic acid sample. In an embodiment, two or more polymorphic variations are detected in two or more 
regions of which one is the PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 
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region. In certain embodiments, 3 or more, or 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 
or more polymorphic variants are detected. 

[0007] Also featured are nucleic acids that include one or more polymorphic variations associated 
with occurrence of osteoarthritis, as well as polypeptides encoded by these nucleic acids. In addition, 
provided are methods for identifying candidate therapeutic molecules for treating osteoarthritis, as well 
as methods for treating osteoarthritis in a subject by identifying a subject at risk of osteoarthritis and 
treating the subject with a suitable prophylactic, treatment or therapeutic molecule. 

[0008] Also provided are compositions comprising a cell from a subject having osteoarthritis or at 
risk of osteoarthritis and/or a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or 
GPR50 nucleic acid, with a RNAi, siRNA, antisense DNA or RNA, or ribozyme nucleic acid designed 
from a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide 
sequence. In an embodiment, the RNAi, siRNA, antisense DNA or RNA, or ribozyme nucleic acid is 
designed from a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 
nucleotide sequence that includes one or more polymorphic variations associated with osteoarthritis, and 
in some instances, specifically interacts with such a nucleotide sequence. Further, provided are arrays of 
nucleic acids bound to a solid surface, in which one or more nucleic acid molecules of the array have a 
PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence, or a 
fragment or substantially identical nucleic acid thereof, or a complementary nucleic acid of the foregoing. 
Featured also are compositions comprising a cell from a subject having osteoarthritis or at risk of 
osteoarthritis and/or a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 
polypeptide, with an antibody that specifically binds to the polypeptide. In an embodiment, the antibody 
specifically binds to an epitope in the polypeptide that includes a non-synonymous amino acid 
modification associated with osteoarthritis (e.g., results in an amino acid substitution in the encoded 
polypeptide associated with osteoarthritis). Thus, featured is an antibody that selectively binds to an 
epitope in a APOB polypeptide having an amino acid encoded by a polymorphic site associated with 
osteoarthritis (e.g., an epitope comprising a threonine or isoleucine encoded by rsl3671 17 (e.g., a 
threonine at position 98 in an APOB polypeptide)). 

Brief Description of the Drawines 

[0009] Figures 1A-1F show proximal SNPs in APOB, ILIRL2, WASPIP, BVES, LOXL1 and 
CASPR4 regions of genomic DNA, respectively. The position of each SNP in the chromosome is shown 
on the x-axis and the y-axis provides the negative logarithm of the p-value comparing the estimated allele 
to that of the control group. Also shown in the figures are exons and introns of the regions in the 
approximate chromosomal positions. 
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Detailed Description 

[0010] It has been discovered that a polymorphic variant in a locus containing a PADI2, APOB, 
IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 region is associated with occurrence of 
osteoarthritis in subjects. Thus, detecting genetic determinants associated with an increased risk of 
osteoarthritis occurrence can lead to early identification of a predisposition to osteoarthritis and early 
prescription of preventative measures. Also, associating a PADI2, APOB, IL1RL2, WASPIP, BVES, 
PELI2, LOXL1, CASPR4 or GPR50 polymorphic variant with osteoarthritis has provided new targets for 
screening molecules useful in treatments of osteoarthritis. 

Osteoarthritis and Sample Selection 

[0011] Osteoarthritis (OA), or degenerative joint disease, is one of the oldest and most common 
types of arthritis. It is characterized by the breakdown of the joint's cartilage. Cartilage is the part of the 
joint that cushions the ends of bones, and its breakdown causes bones to rub against each other, causing 
pain and loss of movement. Type II collagen is the main component of cartilage, comprising 15-25% of 
the wet weight, approximately half the dry weight, and representing 90-95% of the total collagen content 
in the tissue. It forms fibrils that endow cartilage with tensile strength (Mayne, R. Arthritis Rhuem. 
32:241-246(1989)). 

[0012] Most commonly affecting middle-aged and older people, OA can range from very mild to 
very severe. It affects hands and weight-bearing joints such as knees, hips, feet and the back. Knee OA 
can be as disabling as any cardiovascular disease except stroke. 

[0013] Osteoarthritis affects an estimated 20.7 million Americans, mostly after age 45, with women 
more commonly affected than men. Physicians make a diagnosis of OA based on a physical exam and 
history of symptoms. X-rays are used to confirm diagnosis. Most people over 60 reflect the disease on 
X-ray, and about one-third have actual symptoms. 

[0014] There are many factors that can cause OA. Obesity may lead to osteoarthritis of the knees. 
In addition, people with joint injuries due to sports, work-related activity or accidents may be at increased 
risk of developing OA. 

[0015] Genetics has a role in the development of OA. Some people may be born with defective 
cartilage or with slight defects in the way that joints fit together. As a person ages, these defects may 
cause early cartilage breakdown in the joint or the inability to repair damaged or deteriorated cartilage in 
the joint. 

[0016] Inclusion or exclusion of samples for an osteoarthritis pool may be based upon the following 
criteria: ethnicity (e.g., samples derived from an individual characterized as Caucasian); parental 
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ethnicity (e.g., samples derived from an individual of British paternal and maternal descent); relevant 
phenotype information for the individual (e.g., case samples derived from individuals diagnosed with 
specific knee osteoarthritis (OA) and were recruited from an OA knee replacement clinic). Control 
samples may be selected based on relevant phenotype information for the individual (e.g., derived from 
individuals free of OA at several sites (knee, hand, hip etc)); and no family history of OA and/or 
rheumatoid arthritis. Additional phenotype information collected for both cases and controls may include 
age of the individual, gender, family history of OA, diagnosis with osteoarthritis (joint location of OA, 
date of primary diagnosis, age of individual as of primary diagnosis), knee history (current symptoms, 
any major knee injury, menisectomy, knee replacement surgery, age of surgery), HRT history, 
osteoporosis diagnosis. 

[0017] Based in part upon selection criteria set forth above, individuals having osteoarthritis can be 
selected for genetic studies. Also, individuals having no history of osteoarthritis often are selected for 
genetic studies, as described hereafter. 

Polymorphic Variants Associated with Osteoarthritis 

[0018] A genetic analysis provided herein linked osteoarthritis with polymorphic variant nucleic 
acid sequences in the human genome. As used herein, the term "polymorphic site" refers to a region in a 
nucleic acid at which two or more alternative nucleotide sequences are observed in a significant number 
of nucleic acid samples from a population of individuals. A polymorphic site may be a nucleotide 
sequence of two or more nucleotides, an inserted nucleotide or nucleotide sequence, a deleted nucleotide 
or nucleotide sequence, or a microsatellite, for example. A polymorphic site that is two or more 
nucleotides in length may be 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14, 15 or more, 20 or more, 30 or more, 50 
or more, 75 or more, 100 or more, 500 or more, or about 1000 nucleotides in length, where all or some of 
the nucleotide sequences differ within the region. A polymorphic site is often one nucleotide in length, 
which is referred to herein as a "single nucleotide polymorphism" or a "SNP." 

[0019] Where there are two, three, or four alternative nucleotide sequences at a polymorphic site, 
each nucleotide sequence is referred to as a "polymorphic variant" or "nucleic acid variant." Where two 
polymorphic variants exist, for example, the polymorphic variant represented in a minority of samples 
from a population is sometimes referred to as a "minor allele" and the polymorphic variant that is more 
prevalently represented is sometimes referred to as a "major allele." Many organisms possess a copy of 
each chromosome (e.g., humans), and those individuals who possess two major alleles or two minor 
alleles are often referred to as being "homozygous" with respect to the polymorphism, and those 
individuals who possess one major allele and one minor allele are normally referred to as being 
"heterozygous" with respect to the polymorphism. Individuals who are homozygous with respect to one 
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allele are sometimes predisposed to a different phenotype as compared to individuals who are 
heterozygous or homozygous with respect to another allele. 

[0020] In genetic analysis that associate polymorphic variants with osteoarthritis, samples from 
individuals having osteoarthritis and individuals not having osteoarthritis often are allelotyped and/or 
genotyped. The term "allelotype" as used herein refers to a process for detennining the allele frequency 
for a polymorphic variant in pooled DNA samples from cases and controls. By pooling DNA from each 
group, an allele frequency for each SNP in each group is calculated. These allele frequencies are then 
compared to one another. The term "genotyped" as used herein refers to a process for determining a 
genotype of one or more individuals, where a "genotype" is a representation of one or more polymorphic 
variants in a population. 

[0021] A genotype or polymorphic variant may be expressed in terms of a "haplotype," which as 
used herein refers to two or more polymorphic variants occurring within genomic DNA in a group of 
individuals within a population. For example, two SNPs may exist within a gene where each SNP 
position includes a cytosine variation and an adenine variation. Certain individuals in a population may 
carry one allele (heterozygous) or two alleles (homozygous) having the gene with a cytosine at each SNP 
position. As the two cytosines corresponding to each SNP in the gene travel together on one or both 
alleles in these individuals, the individuals can be characterized as having a cytosine/cytosinc haplotype 
with respect to the two SNPs in the gene. 

[0022] As used herein, the term "phenotype" refers to a trait which can be compared between 
individuals, such as presence or absence of a condition, a visually observable difference in appearance 
between individuals, metabolic variations, physiological variations, variations in the function of 
biological molecules, and the like. An example of a phenotype is occurrence of osteoarthritis. 

[0023] Researchers sometimes report a polymorphic variant in a database without determining 
whether the variant is represented in a significant fraction of a population. Because a subset of these 
reported polymorphic variants are not represented in a statistically significant portion of the population, 
some of them are sequencing errors and/or not biologically relevant. Thus, it is often not known whether 
a reported polymorphic variant is statistically significant or biologically relevant until the presence of the 
variant is detected in a population of individuals and the frequency of the variant is determined. Methods 
for detecting a polymorphic variant in a population are described herein, specifically in Example 2. A 
polymorphic variant is statistically significant and often biologically relevant if it is represented in 5% or 
more of a population, sometimes 10% or more, 15% or more, or 20% or more of a population, and often 
25% or more, 30% or more, 35% or more, 40% or more, 45% or more, or 50% or more of a population. 

[0024] A polymorphic variant may be detected on either or both strands of a double-stranded nucleic 
acid. Also, a polymorphic variant may be located within an intron or exon of a gene or within a portion 
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of a regulatory region such as a promoter, a 5 ' untranslated region (UTR), a 3 ' UTR, and in DNA (e.g. , 
genomic DNA (gDNA) and complementary DNA (cDNA)), RNA {e.g., mRNA, tRNA, and rRNA), or a 
polypeptide. Polymorphic variations may or may not result in detectable differences in gene expression, 
polypeptide structure, or polypeptide function. 

[0025] It was determined that polymorphic variations associated with an increased risk of 
osteoarthritis existed in PADI2, APOB, IL1RL2. WASPIP, BVES, PELI2, LOXL1, CASPR4 and GPR50 
regions. In certain embodiments, polymorphic variants at positions rs9 10223, rs 13671 17, rsl 024791, 
rsl465621, rsl018810, rs242392, rs8818, rsl395486 and rs512294 in the human genome were associated 
with an increased risk of osteoarthritis, and in specific embodiments, an adenine at position rs9 10223, a 
guanine at position rsl3671 17, a guanine at position rsl 024791, an adenine at position rsl 465 621, an 
adenine at position rsl018810, a thymine at position rs242392, a cytosine at position rs8818, a thymine at 
position rsl 395486 and a guanine at position rs5 12294 were associated with an increased risk of 
osteoarthritis. 

[0026] Polymorphic variants in and around the APOB locus were tested for association with 
osteoarthritis. These include polymorphic variants at positions in SEQ ID NO: 1 selected from the group 
consisting of 23 8, 294, 295, 347, 1425, 4891,5087, 7041,7121,7219, 7443,7485, 10939, 11367, 11571, 
11839, 12551, 12646, 13469, 14913, 15205, 15246, 15695, 17473, 17610, 17828, 18130, 18281, 18623, 
18890, 21561, 23100, 23872, 24581, 24582, 24983, 27540, 30846, 31415, 31453, 31899, 37000, 38681, 
39287, 42951, 45648, 46222, 46687, 47020, 47593, 48513, 49723, 49986, 53018, 53296, 53547, 53899, 
53916, 53933, 54305, 55327, 55895, 56143, 56640, 58486, 59576, 63048, 64008, 64018, 64859, 65995, 
66905, 67183, 67942, 68101, 68521, 68664, 68988, 69178, 72143, 74183, 74312, 74407, 75518, 76153, 
77398, 77615, 79092, 80000, 80125, 80595, 81061, 81151, 81918, 83072, 83137, 83235, 83263, 83279, 
83280, 83533, 86856, 87186, 87189, 87727, 87978, 89129, 89556, 89702, 90233, 93060, 94779, 95367, 
95844, 95942, 96884 , 96938, 97627, 97777, 97871, 98746 and 99663. Polymorphic variants at the 
following positions in SEQ ID NO: 1 in particular were associated with an increased risk of 
osteoarthritis: 7219, 7485, 11839, 31899, 37000, 48513, 49986, 56640, 74407, 77398, 93060 and 97627. 
In particular, the following polymorphic variants in SEQ ID NO: 1 were associated with risk of 
osteoarthritis: an adenine at position 72 1 9, a guanine at position 7485, an adenine at position 1 1 839, a 
thymine at position 31899, an adenine at position 37000, a cytosine at position 48513, a guanine at 
position 49986, a guanine at position 56640, a cytosine at position 74407, a guanine at position 77398, an 
adenine at position 93060 and an adenine at position 97627. A threonine at amino acid position 98 in an 
APOB polypeptide was associated with increased risk of osteoarthritis (i.e., an isoleucine to threonine 
non-synonymous variation). 
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[0027] Polymorphic variants in and around the IL1RL2 locus were tested for association with 
osteoarthritis. These include polymorphic variants at positions in SEQ ID NO: 2 selected from the group 
consisting of 225, 509, 860, 874, 939, 1483, 1798, 2189, 2215, 2282, 2340, 2963, 3369, 3481, 3564, 
3653, 4860, 4941, 4975, 5321, 5346, 5541, 5633, 6007, 6317, 6378, 6382, 6426, 6479, 6641, 6703, 6705, 
7963, 8525, 8526, 8598, 8624, 8883, 8980, 13578, 16135, 16141, 16642, 16931, 17004, 17009, 17010, 
18713, 18853, 20783, 21335, 22180, 22268, 22285, 25378, 25906, 26015, 26475, 26798, 27042, 27649, 
27827, 27873, 28122, 28202, 28232, 28240, 29546, 29748, 30054, 30646, 31 149, 36912, 36936, 37184, 
39064, 39343, 40868, 40917, 41 1 13, 47343, 47806, 4791 1, 48009, 48621, 49245, 49247, 49299, 49302, 
49514, 49626, 49791, 50010, 50294, 51482, 51556, 51855, 51956 ,52155, 52448, 52458, 52511, 52607, 
54049, 54224, 54567, 55052, 55857, 55941, 56120, 56349, 56727, 57232, 58806, 61181, 63808, 64526, 
64865, 64928, 64966, 65080, 65690, 66228, 66982, 72511, 74170, 74264, 74333, 74502, 74741, 75321, 
82558, 85366, 85469, 86485, 87687, 89463, 89660, 95718 and 95821. Polymorphic variants at the 
following positions in SEQ ID NO: 2 in particular were associated with an increased risk of 
osteoarthritis: 2215, 3369, 16642, 20783, 52155, 55052, 55941, 74333, 74741, 85366, 85469, 87687, 
89660 and 95718, where specific embodiments are directed to position 52155. In particular, the 
following polymorphic variants in SEQ ID NO: 2 were associated with risk of osteoarthritis: an adenine 
at position 2215, a deletion at position 3369, a deletion at position 16642, a cytosine at position 20783, a 
cytosine at position 52155, a cytosine at position 55052, a cytosine at position 55941, a thymine at 
position 74333, an adenine at position 74741, a deletion at position 85366, a thymine at position 85469, a 
thymine at position 87687, an adenine at position 89660 and a cytosine at position 9571 8. 

[0028] Polymorphic variants in and around the WASPIP locus were tested for association with 
osteoarthritis. These include polymorphic variants at positions in SEQ ID NO: 3 selected from the group 
consisting of 209, 5908, 7460, 7733, 7855, 7904, 8869, 9480, 13820, 15152, 17713, 17804, 18220, 
19083, 19123, 19605, 20247, 20592, 21907, 23273, 23299, 23623, 23669, 23844, 24190, 24486, 24896, 
25118, 30551, 30844, 30900, 30942, 31699, 32081, 35078, 36196, 36541, 38356, 45578, 49634, 49774, 
51119, 51181, 51652, 54467, 55762, 55999, 57865, 66613, 68377, 69754, 72859, 76512, 76717, 77722, 
80998, 82033, 89658, 89960, 94155 and 95679. Polymorphic variants at the following positions in SEQ 
ID NO: 3 in particular were associated with an increased risk of osteoarthritis: 19083, 30900, 38356, 
76512 and 94155, where specific embodiments are directed to positions 30900, 76512 and/or 94155. In 
particular, the following polymorphic variants in SEQ ID NO: 3 were associated with risk of 
osteoarthritis: a thymine at position 19083, a guanine at position 30900, an adenine at position 38356, an 
adenine at position 76512 and an adenine at position 94155. 

[0029] Polymorphic variants in and around the BVES locus were tested for association with 
osteoarthritis. These include polymorphic variants at positions in SEQ ID NO: 4 selected from the group 
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consisting of 241, 801, 899, 2091, 2290, 2440, 4959, 7914, 7969, 7972, 10831, 12399, 13841, 14461, 
14680, 16808, 18231, 18394, 18505, 18684, 19257, 20263, 20656, 21499, 21563, 21612, 21834, 22406, 
22408, 22685, 23303, 23306, 25139, 25211, 25364, 25381, 25414, 25835, 26214, 27224, 27526, 27934, 
28550, 29015, 29879, 29979, 30030, 30585, 31753, 31934, 33227, 33228, 35172, 36901, 36921, 36932, 
37061, 37570, 38745, 38970, 39725, 40070, 40460, 41470, 41562, 41956, 42047, 42280, 42358, 42629, 
43075, 43387, 43393, 43438, 441 15, 44537, 45642, 46629,47496, 47515, 48329, 48862, 48908, 49038, 
49080, 50204, 50404, 50426, 50531, 50840, 50964, 50971,51378, 52610, 53906, 53951, 54111, 54149, 
55563, 55999, 58415, 58961, 60447, 61377, 61528, 61606, 62140, 62461, 63826, 64950, 65076, 66121, 
66406, 67051, 68860, 69014, 70796, 72325, 73414, 75258, 76347, 76839, 77358, 77822, 77946, 80002, 
80024, 80285, 80397, 82075, 82153, 83981, 84184, 85089, 85288, 85330, 85581, 85642, 86433, 86904, 
88391, 89042, 90828, 92676, 92881, 94227, 94585, 94616, 94712, 94738, 95253, 95522, 95869 and 
97856. Polymorphic variants at the following positions in SEQ ID NO: 4 in particular were associated 
with an increased risk of osteoarthritis: 25414, 25835, 38970, 41470, 441 15, 47496, 49038, 50204, 
50840, 50964, 50971, 53906, 54149, 58415, 70796, 72325, 75258, 77822, 80002, 85288, 85581, 86904, 
90828, 94616, 94712, 95869 and 97856. In particular, the following polymorphic variants in SEQ ID 
NO: 4 were associated with risk of osteoarthritis: an adenine at position 25414, a cytosine at position 
25835, an adenine at position 38970, an adenine at position 41470, an adenine at position 441 15, a 
guanine at position 47496, a cytosine at position 49038, an adenine at position 50204, a thymine at 
position 50840, a cytosine at position 50964, a cytosine at position 50971 , an adenine at position 53906, 
a guanine at position 54149, a guanine at position 58415, a thymine at position 70796, a guanine at 
position 72325, a cytosine at position 75258, an adenine at position 77822, an adenine at position 80002, 
an adenine at position 85288, an adenine at position 85581, a guanine at position 86904, a guanine at 
position 90828, an adenine thymine adenine adenine sequence at position 94616, a cytosine at position 
94712, a guanine at position 95869 and a cytosine at position 97856. 

[0030] Polymorphic variants in and around the LOXL1 locus were tested for association with 
osteoarthritis. These include polymorphic variants at positions in SEQ ID NO: 5 selected from the group 
consisting of 213, 249, 1824, 2057, 2306, 2869, 3976, 4288, 4290, 4434, 5298, 5467, 8486, 8487, 8831, 
9036, 9058, 9131, 9732, 9862, 10191, 10270, 16167, 17620, 17751, 17764, 17787, 19401, 21021, 21902, 
22173, 22416, 22653, 24945, 25011, 28563, 48574, 48710, 48880, 50194, 56343, 56455, 56729, 56759, 
56895, 57036, 57702, 62515, 62629, 63501, 63547, 64876, 65073, 67149, 67549, 71660, 71906 and 
71911. A polymorphic variant at position 65073 in SEQ ID NO: 5, often a guanine, in particular was 
associated with an increased risk of osteoarthritis. 

[0031] Polymorphic variants in and around the CASPR4 locus were tested for association with 
osteoarthritis. These include polymorphic variants at positions in SEQ ID NO: 6 selected from the group 
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consisting of 205, 866, 4212, 5934, 1 1486, 16969, 22509, 22796, 28097, 28626, 28853, 28873, 30155, 
30827, 31956, 32404, 32944, 35205, 35227, 35781, 41052, 45051, 46039, 47276, 47678, 47716, 51014, 
54408, 54596, 56853, 61851, 62016, 62461, 68257, 69793, 73976, 73999, 74053, 75315, 75729, 76466, 
77216, 77217, 79239, 80825, 81060, 81097, 81426, 84787, 84896, 85165, 86502, 86753, 86941, 88787 
and 95598. Polymorphic variants at the following positions in SEQ ID NO: 6 in particular were 
associated with an increased risk of osteoarthritis: 47716 and 69793. In particular, the following 
polymorphic variants in SEQ ID NO: 6 were associated with risk of osteoarthritis: an adenine at position 
47716 and a thymine at position 69793. 

[0032] Based in part upon analyses summarized in Figures 1 A- IF, a region with significant 
association has been identified in a locus associated with osteoarthritis. Any polymorphic variants 
associated with osteoarthritis in a region of significant association can be utilized for embodiments 
described herein. For example, polymorphic variants in a region spanning positions 21233000 to 
21243000 (approximately 10,000 nucleotides in length) in a APOB locus, a region spanning chromosome 
positions 102456500 to 102471500 (approximately 15,000 nucleotides in length) in a IL1RL2 locus, a 
region spanning chromosome positions 175647734 to 175655734 (approximately 8,000 nucleotides in 
length) in a WASPIP locus, a region spanning chromosome positions 105595000 to 105615000 
(approximately 20,000 nucleotides in length) in a BVES locus, a region spanning chromosome positions 
71957600 to 71962600 (approximately 5,000 nucleotides in length) in a LOXL1 locus and a region 
spanning chromosome positions 76221000 to 76226000 (approximately 5,000 nucleotides in length) in a 
CASPR4 locus, have significant association (chromosome positions are within NCBI's Genome 
build 34). 

Additional Polymorphic Variants Associated with Osteoarthritis 

[0033] Also provided is a method for identifying polymorphic variants proximal to an incident, 
founder polymorphic variant associated with osteoarthritis. Thus, featured herein are methods for 
identifying a polymorphic variation associated with osteoarthritis that is proximal to an incident 
polymorphic variation associated with osteoarthritis, which comprises identifying a polymorphic variant 
proximal to the incident polymorphic variant associated with osteoarthritis, where the incident 
polymorphic variant is in a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 
nucleotide sequence. The nucleotide sequence often comprises a polynucleotide sequence selected from 
the group consisting of (a) a polynucleotide sequence of SEQ ID NO: 1-17; (b) a polynucleotide 
sequence that encodes a polypeptide having an amino acid sequence encoded by a polynucleotide 
sequence of SEQ ID NO: 1-17; and (c) a polynucleotide sequence that encodes a polypeptide having an 
amino acid sequence that is 90% or more identical to an amino acid sequence encoded by a nucleotide 
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sequence of SEQ ID NO: 1-1 7 or a polynucleotide sequence 90% or more identical to the polynucleotide 
sequence of SEQ ID NO: 1-17. The presence or absence of an association of the proximal polymorphic 
variant with osteoarthritis then is determined using a known association method, such as a method 
described in the Examples hereafter. In an embodiment, the incident polymorphic variant is a 
polymorphic variant associated with osteoarthritis described herein. In another embodiment, the 
proximal polymorphic variant identified sometimes is a publicly disclosed polymorphic variant, which 
for example, sometimes is published in a publicly available database. In other embodiments, the 
polymorphic variant identified is not publicly disclosed and is discovered using a known method, 
including, but not limited to, sequencing a region surrounding the incident polymorphic variant in a 
group of nucleic samples. Thus, multiple polymorphic variants proximal to an incident polymorphic 
variant are associated with osteoarthritis using this method. 

[0034] The proximal polymorphic variant often is identified in a region surrounding the incident 
polymorphic variant. In certain embodiments, this surrounding region is about 50 kb flanking the first 
polymorphic variant (e.g. about 50 kb 5' of the first polymorphic variant and about 50 kb 3' of the first 
polymorphic variant), and the region sometimes is composed of shorter flanking sequences, such as 
flanking sequences of about 40 kb, about 30 kb, about 25 kb, about 20 kb, about 15 kb, about 10 kb, 
about 7 kb, about 5 kb, or about 2 kb 5' and 3' of the incident polymorphic variant. In other 
embodiments, the region is composed of longer flanking sequences, such as flanking sequences of about 
55 kb, about 60 kb, about 65 kb, about 70 kb, about 75 kb, about 80 kb, about 85 kb, about 90 kb, about 
95 kb, or about 100 kb 5' and 3' of the incident polymorphic variant. 

[0035] In certain embodiments, polymorphic variants associated with osteoarthritis are identified 
iteratively. For example, a first proximal polymorphic variant is associated with osteoarthritis using the 
methods described above and then another polymorphic variant proximal to the first proximal 
polymorphic variant is identified (e.g., publicly disclosed or discovered) and the presence or absence of 
an association of one or more other polymorphic variants proximal to the first proximal polymorphic 
variant with osteoarthritis is determined. 

[0036] The methods described herein are useful for identifying or discovering additional 
polymorphic variants that may be used to further characterize a gene, region or loci associated with a 
condition, a disease (e.g. , osteoarthritis), or a disorder. For example, allelotyping or genotyping data 
from the additional polymorphic variants may be used to identify a functional mutation or a region of 
linkage disequilibrium. In certain embodiments, polymorphic variants identified or discovered within a 
region comprising the first polymorphic variant associated with osteoarthritis are genotyped using the 
genetic methods and sample selection techniques described herein, and it can be determined whether 
those polymorphic variants are in linkage disequilibrium with the first polymorphic variant. The size of 
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the region in linkage disequilibrium with the first polymorphic variant also can be assessed using these 
genotyping methods. Thus, provided herein are methods for determining whether a polymorphic variant 
is in linkage disequilibrium with a first polymorphic variant associated with osteoarthritis, and such 
information can be used in prognosis/diagnosis methods described herein. 

Isolated Nucleic Acids 

[0037] Featured herein are isolated PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, 
CASPR4 or GPR50 nucleic acid variants depicted in SEQ ID NO: 1-17, and substantially identical 
nucleic acids thereof. A nucleic acid variant may be represented on one or both strands in a double- 
stranded nucleic acid or on one chromosomal complement (heterozygous) or both chromosomal 
complements (homozygous). 

[0038] As used herein, the term "nucleic acid" includes DNA molecules {e.g., a complementary 
DNA (cDNA) and genomic DNA (gDNA)) and RNA molecules {e.g., mRNA, rRNA, siRNA and tRNA) 
and analogs of DNA or RNA, for example, by use of nucleotide analogs. The nucleic acid molecule can 
be single-stranded and it is often double-stranded. The term "isolated or purified nucleic acid" refers to 
nucleic acids that are separated from other nucleic acids present in the natural source of the nucleic acid. 
For example, with regard to genomic DNA, the term "isolated" includes nucleic acids which are 
separated from the chromosome with which the genomic DNA is naturally associated. An "isolated" 
nucleic acid is often free of sequences which naturally flank the nucleic acid {i.e., sequences located at 
the 5' and/or 3' ends of the nucleic acid) in the genomic DNA of the organism from which the nucleic 
acid is derived. For example, in various embodiments, the isolated nucleic acid molecule can contain less 
than about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of 5' and/or 3' nucleotide sequences which flank 
the nucleic acid molecule in genomic DNA of the cell from which the nucleic acid is derived. Moreover, 
an "isolated" nucleic acid molecule, such as a cDNA molecule, can be substantially free of other cellular 
material, or culture medium when produced by recombinant techniques, or substantially free of chemical 
precursors or other chemicals when chemically synthesized. As used herein, the term "gene" refers to a 
nucleotide sequence that encodes a polypeptide. 

[0039] Also included herein are nucleic acid fragments. These fragments often have a nucleotide 
sequence identical to a nucleotide sequence of SEQ ID NO: 1-1 7, a nucleotide sequence substantially 
identical to a nucleotide sequence of SEQ ID NO: 1-17, or a nucleotide sequence that is complementary 
to the foregoing. The nucleic acid fragment may be identical, substantially identical or homologous to a 
nucleotide sequence in an exon or an intron in a nucleotide sequence of SEQ ID NO: 1-17, and may 
encode a domain or part of a domain of a polypeptide. Sometimes, the fragment will comprises one or 
more of the polymorphic variations described herein as being associated with osteoarthritis. The nucleic 
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acid fragment is often 50, 100, or 200 or fewer base pairs in length, and is sometimes about 300, 400, 500, 
600, 700, 800, 900, 1000, 1 100, 1200, 1300, 1400, 1500, 2000, 3000, 4000, 5000, 10000, 15000, or 20000 
base pairs in length. A nucleic acid fragment that is complementary to a nucleotide sequence identical or 
substantially identical to a nucleotide sequence in SEQ ID NO: 1-17 and hybridizes to such a nucleotide 
sequence under stringent conditions is often referred to as a "probe." Nucleic acid fragments often include 
one or more polymorphic sites, or sometimes have an end that is adjacent to a polymorphic site as described 
hereafter. 

[0040] An example of a nucleic acid fragment is an oligonucleotide. As used herein, the term 
"oligonucleotide" refers to a nucleic acid comprising about 8 to about 50 covalently linked nucleotides, 
often comprising from about 8 to about 35 nucleotides, and more often from about 10 to about 25 
nucleotides. The backbone and nucleotides within an oligonucleotide may be the same as those of 
naturally occurring nucleic acids, or analogs or derivatives of naturally occurring nucleic acids, provided 
that oligonucleotides having such analogs or derivatives retain the ability to hybridize specifically to a 
nucleic acid comprising a targeted polymorphism. Oligonucleotides described herein may be used as 
hybridization probes or as components of prognostic or diagnostic assays, for example, as described 
herein. 

[0041] Oligonucleotides are typically synthesized using standard methods and equipment, such as 
the AB1™3900 High Throughput DNA Synthesizer and the EXPEDITE™ 8909 Nucleic Acid 
Synthesizer, both of which are available from Applied Biosystems (Foster City, CA). Analogs and 
derivatives are exemplified in U.S. Pat. Nos. 4,469,863; 5,536,821; 5,541,306; 5,637,683; 5,637,684; 
5,700,922; 5,717,083; 5,719,262; 5,739,308; 5,773,601; 5,886,165; 5,929,226; 5,977,296; 6,140,482; 
WO 00/56746; WO 01/14398, and related publications. Methods for synthesizing oligonucleotides 
comprising such analogs or derivatives are disclosed, for example, in the patent publications cited above 
and in U.S. Pat. Nos. 5,614,622; 5,739,314; 5,955,599; 5,962,674; 6,117,992; in WO 00/75372; and in 
related publications. 

[0042] Oligonucleotides may also be linked to a second moiety. The second moiety may be an 
additional nucleotide sequence such as a tail sequence (e.g., a polyadenosine tail), an adapter sequence 
(e.g., phage Ml 3 universal tail sequence), and others. Alternatively, the second moiety may be a non- 
nucleotide moiety such as a moiety which facilitates linkage to a solid support or a label to facilitate 
detection of the oligonucleotide. Such labels include, without limitation, a radioactive label, a 
fluorescent label, a chemiluminescent label, a paramagnetic label, and the like. The second moiety may 
be attached to any position of the oligonucleotide, provided the oligonucleotide can hybridize to the 
nucleic acid comprising the polymorphism. 



12 



PATENT 

Docket 524593008800 

Uses for Nucleic Acid Sequence 

[0043] Nucleic acid coding sequences may be used for diagnostic purposes for detection and control 
of polypeptide expression. Also, included herein are oligonucleotide sequences such as antisense RNA, 
small-interfering RNA (siRNA) and DNA molecules and ribozymes that function to inhibit translation of 
a polypeptide. Antisense techniques and RNA interference techniques are known in the art and are 
described herein. 

[0044] Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of 
RNA. The mechanism of ribozyme action involves sequence specific hybridization of the ribozyme 
molecule to complementary target RNA, followed by endonucleolytic cleavage. For example, 
hammerhead motif ribozyme molecules may be engineered that specifically and efficiently catalyze 
endonucleolytic cleavage of RNA sequences corresponding to or complementary to PADI2, APOB, 
IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequences. Specific ribozyme 
cleavage sites within any potential RNA target are initially identified by scanning the target molecule for 
ribozyme cleavage sites which include the following sequences, GUA, GUU and GUC. Once identified, 
short RNA sequences of between fifteen (15) and twenty (20) ribonucleotides corresponding to the 
region of the target gene containing the cleavage site may be evaluated for predicted structural features 
such as secondary structure that may render the oligonucleotide sequence unsuitable. The suitability of 
candidate targets may also be evaluated by testing their accessibility to hybridization with 
complementary oligonucleotides, using ribonuclease protection assays. 

[0045] Antisense RNA and DNA molecules, siRNA and ribozymes may be prepared by any method 
known in the art for the synthesis of RNA molecules. These include techniques for chemically 
synthesizing oligodeoxyribonucleotides well known in the art such as solid phase phosphoramidite 
chemical synthesis. Alternatively, RNA molecules may be generated by in vitro and in vivo transcription 
of DNA sequences encoding the antisense RNA molecule. Such DNA sequences may be incorporated 
into a wide variety of vectors which incorporate suitable RNA polymerase promoters such as the T7 or 
SP6 polymerase promoters. Alternatively, antisense cDNA constructs that synthesize antisense RNA 
constitutively or inducibly, depending on the promoter used, can be introduced stably into cell lines. 

[0046] DNA encoding a polypeptide also may have a number of uses for the diagnosis of diseases, 
including osteoarthritis, resulting from aberrant expression of a target gene described herein. For 
example, the nucleic acid sequence may be used in hybridization assays of biopsies or autopsies to 
diagnose abnormalities of expression or function (e.g., Southern or Northern blot analysis, in situ 
hybridization assays). 

[0047] In addition, the expression of a polypeptide during embryonic development may also be 
determined using nucleic acid encoding the polypeptide. As addressed, infra, production of functionally 
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impaired polypeptide is the cause of various disease states, such as osteoarthritis. In situ hybridizations 
using polypeptide as a probe may be employed to predict problems related to osteoarthritis. Further, as 
indicated, infra, administration of human active polypeptide, recombinantly produced as described 
herein, may be used to treat disease states related to functionally impaired polypeptide. Alternatively, 
gene therapy approaches may be employed to remedy deficiencies of functional polypeptide or to replace 
or compete with dysfunctional polypeptide. 

Expression Vectors. Host Cells, and Genetically Engineered Cells 

[0048] Provided herein are nucleic acid vectors, often expression vectors, which contain a PADI2, 
APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence, or a 
substantially identical sequence thereof. As used herein, the term "vector" refers to a nucleic acid 
molecule capable of transporting another nucleic acid to which it has been linked and can include a 
plasmid, cosmid, or viral vector. The vector can be capable of autonomous replication or it can integrate 
into a host DNA. Viral vectors may include replication defective retroviruses, adenoviruses and adeno- 
associated viruses for example. 

[0049] A vector can include a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or 
GPR50 nucleotide sequence in a form suitable for expression of an encoded target polypeptide or target 
nucleic acid in a host cell. A "target polypeptide" is a polypeptide encoded by a PADI2, APOB, IL1RL2, 
WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence, or a substantially identical 
nucleotide sequence thereof. The recombinant expression vector typically includes one or more 
regulatory sequences operatively linked to the nucleic acid sequence to be expressed. The term 
"regulatory sequence" includes promoters, enhancers and other expression control elements (e.g., 
polyadenylation signals). Regulatory sequences include those that direct constitutive expression of a 
nucleotide sequence, as well as tissue-specific regulatory and/or inducible sequences. The design of the 
expression vector can depend on such factors as the choice of the host cell to be transformed, the level of 
expression of polypeptide desired, and the like. Expression vectors can be introduced into host cells to 
produce target polypeptides, including fusion polypeptides. 

[0050] Recombinant expression vectors can be designed for expression of target polypeptides in 
prokaryotic or eukaryotic cells. For example, target polypeptides can be expressed in E. coli, insect cells 
(e.g., using baculovirus expression vectors), yeast cells, or mammalian cells. Suitable host cells are 
discussed further in Goeddel, Gene Expression Technology: Methods in Enzymology 185, Academic 
Press, San Diego, CA (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and 77 polymerase. 



14 



PATENT 

Docket 524593008800 



[0051] Expression of polypeptides in prokaryotes is most often carried out in E. coli with vectors 
containing constitutive or inducible promoters directing the expression of either fusion or non-fusion 
polypeptides. Fusion vectors add a number of amino acids to a polypeptide encoded therein, usually to 
the amino terminus of the recombinant polypeptide. Such fusion vectors typically serve three purposes: 
1) to increase expression of recombinant polypeptide; 2) to increase the solubility of the recombinant 
polypeptide; and 3) to aid in the purification of the recombinant polypeptide by acting as a ligand in 
affinity purification. Often, a proteolytic cleavage site is introduced at the junction of the fusion moiety 
and the recombinant polypeptide to enable separation of the recombinant polypeptide from the fusion 
moiety subsequent to purification of the fusion polypeptide. Such enzymes, and their cognate 
recognition sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Inc; Smith & Johnson, Gene 67: 31-40 (1988)), pMAL (New England 
Biolabs, Beverly, MA) and pRJT5 (Pharmacia, Piscataway, NJ) which fuse glutathione S-transferase 
(GST), maltose E binding polypeptide, or polypeptide A, respectively, to the target recombinant 
polypeptide. 

[0052] Purified fusion polypeptides can be used in screening assays and to generate antibodies 
specific for target polypeptides. In a therapeutic embodiment, fusion polypeptide expressed in a 
retroviral expression vector is used to infect bone marrow cells that are subsequently transplanted into 
irradiated recipients. The pathology of the subject recipient is then examined after sufficient time has 
passed {e.g., six (6) weeks). 

[0053] Expressing the polypeptide in host bacteria with an impaired capacity to proteolytically 
cleave the recombinant polypeptide is often used to maximize recombinant polypeptide expression 
(Gottesman, S., Gene Expression Technology: Methods in Enzymology, Academic Press, San Diego, 
California 185: 1 19-128 (1990)). Another strategy is to alter the nucleotide sequence of the nucleic acid 
to be inserted into an expression vector so that the individual codons for each amino acid are those 
preferentially utilized in E. coli ( Wada et al, Nucleic Acids Res. 20: 2 1 1 1 -2 1 1 8 ( 1 992)). Such alteration 
of nucleotide sequences can be carried out by standard DNA synthesis techniques. 

[0054] When used in mammalian cells, the expression vector's control functions are often provided 
by viral regulatory elements. For example, commonly used promoters are derived from polyoma, 
Adenovirus 2, cytomegalovirus and Simian Virus 40. Recombinant mammalian expression vectors are 
often capable of directing expression of the nucleic acid in a particular cell type (e.g., tissue-specific 
regulatory elements are used to express the nucleic acid). Non-limiting examples of suitable tissue- 
specific promoters include an albumin promoter (liver-specific; Pinkert et al., Genes Dev. 1: 268-277 
(1987)), lymphoid-specific promoters (Calame & Eaton, Adv. Immunol. 43: 235-275 (1988)), promoters 
of T cell receptors (Winoto & Baltimore, EMBOJ. 8: 729-733 (1989)) promoters of immunoglobulins 
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(Banerji et al., Cell 33: 729-740 (1983); Queen & Baltimore, Cell 33: 741-748 (1983)), neuron-specific 
promoters (e.g., the neurofilament promoter; Byrne & Ruddle, Proc. Natl. Acad. Sci. USA 86: 5473- 
5477 (1989)), pancreas-specific promoters (Edlund etal, Science 230: 912-916 (1985)), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Patent No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are sometimes utilized, for 
example, the murine hox promoters (Kessel & Gruss, Science 249: 374-379 (1990)) and the o> 
fetopolypeptide promoter (Campes & Tilghman, Genes Dev. 3: 537-546 (1989)). 

[0055] A PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleic acid 
also may be cloned into an expression vector in an antisense orientation. Regulatory sequences (e.g., 
viral promoters and/or enhancers) operatively linked to a PADI2, APOB, IL1RL2, WASPIP, BVES, 
PELI2, LOXL1, CASPR4 or GPR50 nucleic acid cloned in the antisense orientation can be chosen for 
directing constitutive, tissue specific or cell type specific expression of antisense RNA in a variety of cell 
types. Antisense expression vectors can be in the form of a recombinant plasmid, phagemid or attenuated 
virus. For a discussion of the regulation of gene expression using antisense genes see, e.g., Weintraub et 
al, Antisense RNA as a molecular tool for genetic analysis, Reviews - Trends in Genetics, Vol. 1(1) 
(1986). 

[0056] Also provided herein are host cells that include a PADI2, APOB, IL1RL2, WASPIP, BVES, 
PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence within a recombinant expression vector or a 
fragment of such a nucleotide sequence which facilitate homologous recombination into a specific site of 
the host cell genome. The terms "host cell" and "recombinant host cell" are used interchangeably herein. 
Such terms refer not only to the particular subject cell but rather also to the progeny or potential progeny 
of such a cell. Because certain modifications may occur in succeeding generations due to either mutation 
or environmental influences, such progeny may not, in fact, be identical to the parent cell, but are still 
included within the scope of the term as used herein. A host cell can be any prokaryotic or eukaryotic 
cell. For example, a target polypeptide can be expressed in bacterial cells such as E. coli, insect cells, 
yeast or mammalian cells (such as Chinese hamster ovary cells (CHO) or COS cells). Other suitable host 
cells are known to those skilled in the art. 

[0057] Vectors can be introduced into host cells via conventional transformation or transfection 
techniques. As used herein, the terms "transformation" and "transfection" are intended to refer to a 
variety of art-recognized techniques for introducing foreign nucleic acid (e.g., DNA) into a host cell, 
including calcium phosphate or calcium chloride co-precipitation, transduction/infection, DEAE-dextran- 
mediated transfection, lipofection, or electroporation. 

[0058] A host cell provided herein can be used to produce (i.e., express) a target polypeptide or a 
substantially identical polypeptide thereof. Accordingly, further provided are methods for producing a 
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target polypeptide using host cells described herein. In one embodiment, the method includes culturing 
host cells into which a recombinant expression vector encoding a target polypeptide has been introduced 
in a suitable medium such that a target polypeptide is produced. In another embodiment, the method 
further includes isolating a target polypeptide from the medium or the host cell. 

[0059] Also provided are cells or purified preparations of cells which include a PADI2, APOB, 
IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 transgene, or which otherwise misexpress 
target polypeptide. Cell preparations can consist of human or non-human cells, e.g., rodent cells, e.g., 
mouse or rat cells, rabbit cells, or pig cells. In preferred embodiments, the cell or cells include a PAD12, 
APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 transgene {e.g., a heterologous 
form of a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 gene, such as a 
human gene expressed in non-human cells). The transgene can be misexpressed, e.g. , overexpressed or 
underexpressed. In other preferred embodiments, the cell or cells include a gene which misexpress an 
endogenous target polypeptide {e.g., expression of a gene is disrupted, also known as a knockout). Such 
cells can serve as a model for studying disorders which are related to mutated or mis-expressed alleles or 
for use in drug screening. Also provided are human cells {e.g., a hematopoietic stem cells) transfected 
with a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleic acid. 

[0060] Also provided are cells or a purified preparation thereof {e.g. , human cells) in which an 
endogenous PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXLl, CASPR4 or GPR50 nucleic acid is 
under the control of a regulatory sequence that does not normally control the expression of the 
endogenous gene. The expression characteristics of an endogenous gene within a cell {e.g. , a cell line or 
microorganism) can be modified by inserting a heterologous DNA regulatory element into the genome of 
the cell such that the inserted regulatory element is operably linked to the corresponding endogenous 
gene. For example, an endogenous corresponding gene {e.g., a gene which is "transcriptionally silent," 
hot normally expressed, or expressed only at very low levels) may be activated by inserting a regulatory 
element which is capable of promoting the expression of a normally expressed gene product in that cell. 
Techniques such as targeted homologous recombinations, can be used to insert the heterologous DNA as 
described in, e.g., Chappel, US 5,272,071; WO 91/06667, published on May 16, 1991. 

Transgenic Animals 

[0061] Non-human transgenic animals that express a heterologous target polypeptide {e.g., 
expressed from a PADI2, APOB, ILIRL2, WASPIP, BVES, PELI2, LOXLl, CASPR4 or GPR50 nucleic 
acid or substantially identical sequence thereof) can be generated. Such animals are useful for studying 
the function and/or activity of a target polypeptide and for identifying and/or evaluating modulators of 
the activity otPADU, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXLl, CASPR4 or GPR50 nucleic 
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acids and encoded polypeptides. As used herein, a "transgenic animal" is a non-human animal such as a 
mammal (e.g., a non-human primate such as chimpanzee, baboon, or macaque; an ungulate such as an 
equine, bovine, or caprine; or a rodent such as a rat, a mouse, or an Israeli sand rat), a bird (e.g., a 
chicken or a turkey), an amphibian (e.g. , a frog, salamander, or newt), or an insect (e.g. , Drosophila 
melanogaster), in which one or more of the cells of the animal includes a transgene. A transgene is 
exogenous DNA or a rearrangement (e.g., a deletion of endogenous chromosomal DNA) that is often 
integrated into or occurs in the genome of cells in a transgenic animal. A transgene can direct expression 
of an encoded gene product in one or more cell types or tissues of the transgenic animal, and other 
transgenes can reduce expression (e.g., a knockout). Thus, a transgenic animal can be one in which an 
endogenous nucleic acid homologous to a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, 
CASPR4 or GPR50 nucleic acid has been altered by homologous recombination between the endogenous 
gene and an exogenous DNA molecule introduced into a cell of the animal (e.g., an embryonic cell of the 
animal) prior to development of the animal. 

[0062] Intronic sequences and polyadenylation signals can also be included in the transgene to 
increase expression efficiency of the transgene. One or more tissue-specific regulatory sequences can be 
operably linked to a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 
nucleotide sequence to direct expression of an encoded polypeptide to particular cells. A transgenic 
founder animal can be identified based upon the presence of a PADI2, APOB, IL1RL2, WASPIP, BVES, 
PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence in its genome and/or expression of encoded 
mRNA in tissues or cells of the animals. A transgenic founder animal can then be used to breed 
additional animals carrying the transgene. Moreover, transgenic animals carrying a PADI2, APOB, 
IL1RL2, WASPIP, BVES, PELI2, LOXLl, CASPR4 or GPR50 nucleotide sequence can further be bred to 
other transgenic animals carrying other transgenes. 

[0063] Target polypeptides can be expressed in transgenic animals or plants by introducing, for 
example, a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXLl, CASPR4 or GPR50 nucleic acid 
into the genome of an animal that encodes the target polypeptide. In preferred embodiments the nucleic 
acid is placed under the control of a tissue specific promoter, e.g. , a milk or egg specific promoter, and 
recovered from the milk or eggs produced by the animal. Also included is a population of cells from a 
transgenic animal. 

Target Polypeptides 

[0064] Also featured herein are isolated target polypeptides, which are encoded by a PADI2, APOB, 
IL1RL2, WASPIP, BVES, PELI2, LOXLl, CASPR4 or GPR50 nucleotide sequence (e.g., SEQ ID NO: 1), 
or a substantially identical nucleotide sequence thereof. Examples of PADI2, APOB, IL1RL2, WASPIP, 
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BVES, PELI2, LOXL1, CASPR4 or GPR50 polypeptides are set forth in SEQ ID NO: 1 8-27. The term 
"polypeptide" as used herein includes proteins and peptides. An "isolated" or "purified" polypeptide or 
protein is substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the protein is derived, or substantially free from chemical precursors or other 
chemicals when chemically synthesized. In one embodiment, the language "substantially free" means 
preparation of a target polypeptide having less than about 30%, 20%, 10% and more preferably 5% (by 
dry weight), of non-target polypeptide (also referred to herein as a "contaminating protein"), or of 
chemical precursors or non-target chemicals. When the target polypeptide or a biologically active 
portion thereof is recombinantly produced, it is also preferably substantially free of culture medium, 
specifically, where culture medium represents less than about 20%, sometimes less than about 10%, and 
often less than about 5% of the volume of the polypeptide preparation. Isolated or purified target 
polypeptide preparations are sometimes 0.01 milligrams or more or 0.1 milligrams or more, and often 1.0 
milligrams or more and 10 milligrams or more in dry weight. 

[0065] Further included herein are target polypeptide fragments. The polypeptide fragment may be 
a domain or part of a domain of a target polypeptide. The polypeptide fragment may have increased, 
decreased or unexpected biological activity. The polypeptide fragment is often 50 or fewer, 100 or fewer, 
or 200 or fewer amino acids in length, and is sometimes 300, 400, 500, 600, 700, or 900 or fewer amino 
acids in length. Shown in the table below are examples of polypeptide fragments, where approximate amino 
acid positions are shown in parenthesis (e.g., a Pellino domain starts at about amino acid 3 and ends at about 
amino acid 412). 



RSJD 


Locus 


SEQ ID 
NO. 


Signal 
Peptide 


Domain 


910223 


PAD 1 2 


18 






1367117 


APOB 


19 


1-27 


Apolipoprotein B48 mature peptide 
(1-2151) 

Lipoprotein amino terminal region 
(46-597) 

ATPase involved in DNA repair 
(2077-2583) 


1024791 


L1RL2 


20 


1-19 


Immunoglobulin C-2 Type (36-100; 
137-197) 

TIR Domain (385-535) 

Neural cell adhesion molecule L1 
(<53->295) 

Transmembrane Domain (336-358) 


1465621 


WASPIP 


21 


none 


WASP-interacting protein VRP1/WIP 
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RSJD 


Locus 


SEQID 
NO. 


Signal 
Peptide 


Domain 










(14->63) 


1018810 


BVES 


22 


lone 


Popeye protein conserved region 
(123-266) 


242392 


PELI2 


23 


none 


Pellino (3-412) 


8818 


LOXL1 


24 


none 


Lysyl oxidase (370-574) 


1395486 


CASPR4 


25 


none 


Neurexin IV domain (3-1308) 

F5/8 type C domain (57-177) 

Laminin G domains (374-524; 475- 
>750; 797-941; 1037-1176) 


26 


none 


Neurexin IV domain (1->721) 

F5/8 type C domain (29-149) 

Laminin G domains (169-314; 346- 
496; 579->662) 


512294 


GPR50 


27 


none 


7 transmembrane receptor 
(rhodopsin family) (45.-294) 

Microtubule-associated protein 
dynactin DCTN1 /Glued (462..>587) 

Syndecan domain (485..>595) 



[0066] Substantially identical target polypeptides may depart from the amino acid sequences of 
target polypeptides in different manners. For example, conservative amino acid modifications may be 
introduced at one or more positions in the amino acid sequences of target polypeptides. A "conservative 
amino acid substitution" is one in which the amino acid is replaced by another amino acid having a 
similar structure and/or chemical function. Families of amino acid residues having similar structures and 
functions are well known. These families include amino acids with basic side chains (e.g., lysine, 
arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains 
(e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g., 
alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched side 
chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, 
tryptophan, histidine). Also, essential and non-essential amino acids may be replaced. A "non-essential" 
amino acid is one that can be altered without abolishing or substantially altering the biological function 
of a target polypeptide, whereas altering an "essential" amino acid abolishes or substantially alters the 
biological function of a target polypeptide. Amino acids that are conserved among target polypeptides 
are typically essential amino acids. In certain embodiments, the polypeptide includes one or more non- 
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synonymous polymorphic variants associated with osteoarthritis, as described above (e.g., a threonine 
encoded by rsl3671 17 in an APOB polypeptide). 

[0067] Also, target polypeptides may exist as chimeric or fusion polypeptides. As used herein, a 
target "chimeric polypeptide" or target "fusion polypeptide" includes a target polypeptide linked to a 
non-target polypeptide. A "non-target polypeptide" refers to a polypeptide having an amino acid 
sequence corresponding to a polypeptide which is not substantially identical to the target polypeptide, 
which includes, for example, a polypeptide that is different from the target polypeptide and derived from 
the same or a different organism. The target polypeptide in the fusion polypeptide can correspond to an 
entire or nearly entire target polypeptide or a fragment thereof. The non-target polypeptide can be fused 
to the N-terminus or C-terminus of the target polypeptide. 

[0068] Fusion polypeptides can include a moiety having high affinity for a ligand. For example, the 
fusion polypeptide can be a GST-target fusion polypeptide in which the target sequences are fused to the 
C-terminus of the GST sequences, or a polyhistidine-target fusion polypeptide in which the target 
polypeptide is fused at the N- or C-terminus to a string of histidine residues. Such fusion polypeptides 
can facilitate purification of recombinant target polypeptide. Expression vectors are commercially 
available that already encode a fusion moiety (e.g., a GST polypeptide), and a nucleotide sequence in 
SEQ ID NO: 1-17, or a substantially identical nucleotide sequence thereof, can be cloned into an 
expression vector such that the fusion moiety is linked in-frame to the target polypeptide. Further, the 
fusion polypeptide can be a target polypeptide containing a heterologous signal sequence at its N- 
terminus. In certain host cells (e.g., mammalian host cells), expression, secretion, cellular internalization, 
and cellular localization of a target polypeptide can be increased through use of a heterologous signal 
sequence. Fusion polypeptides can also include all or a part of a serum polypeptide (e.g., an IgG constant 
region or human serum albumin). 

[0069] Target polypeptides can be incorporated into pharmaceutical compositions and administered 
to a subject in vivo. Administration of these target polypeptides can be used to affect the bioavailability 
of a substrate of the target polypeptide and may effectively increase target polypeptide biological activity 
in a cell. Target fusion polypeptides may be useful therapeutically for the treatment of disorders caused 
by, for example, (i) aberrant modification or mutation of a gene encoding a target polypeptide; (ii) mis- 
regulation of the gene encoding the target polypeptide; and (iii) aberrant post-translational modification 
of a target polypeptide. Also, target polypeptides can be used as immunogens to produce anti-target 
antibodies in a subject, to purify target polypeptide ligands or binding partners, and in screening assays to 
identify molecules which inhibit or enhance the interaction of a target polypeptide with a substrate. 

[0070] In addition, polypeptides can be chemically synthesized using techniques known in the art 
(See, e.g., Creighton, 1983 Proteins. New York, N.Y.: W. H. Freeman and Company; and Hunkapiller et 
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al., (1984) Nature July 12 -18;310(5973):105-1 1). For example, a relative short fragment can be 
synthesized by use of a peptide synthesizer. Furthermore, if desired, non-classical amino acids or 
chemical amino acid analogs can be introduced as a substitution or addition into the fragment sequence. 
Non-classical amino acids include, but are not limited to, to the D-isomers of the common amino acids, 
2,4-diaminobutyric acid, a-amino isobutyric acid, 4-aminobutyric acid, Abu, 2-amino butyric acid, g- 
Abu, e-Ahx, 6-amino hexanoic acid, Aib, 2-amino isobutyric acid, 3-amino propionic acid, ornithine, 
norleucine, norvaline, hydroxyproline, sarcosine, citrulline, homocitrulline, cysteic acid, t-butylglycine, t- 
butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fluoroamino acids, designer amino acids such 
as b-methyl amino acids, Ca-methyl amino acids, Na-methyl amino acids, and amino acid analogs in 
general. Furthermore, the amino acid can be D (dextrorotary) or L (levorotary). 

[0071] Polypeptides and polypeptide fragments sometimes are differentially modified during or after 
translation, e.g., by glycosylation, acetylation, phosphorylation, amidation, derivatization by known 
protecting/blocking groups, proteolytic cleavage, linkage to an antibody molecule or other cellular ligand, 
etc. Any of numerous chemical modifications may be carried out by known techniques, including but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, papain, V8 protease, 
NaBH4; acetylation, formylation, oxidation, reduction; metabolic synthesis in the presence of 
tunicamycin; and the like. Additional post-translational modifications include, for example, N-linked or 
O-linked carbohydrate chains, processing of N-terminal or C-terminal ends), attachment of chemical 
moieties to the amino acid backbone, chemical modifications of N-linked or O-linked carbohydrate 
chains, and addition or deletion of an N-terminal methionine residue as a result of prokaryotic host cell 
expression. The polypeptide fragments may also be modified with a detectable label, such as an 
enzymatic, fluorescent, isotopic or affinity label to allow for detection and isolation of the polypeptide. 

[0072] Also provided are chemically modified derivatives of polypeptides that can provide 
additional advantages such as increased solubility, stability and circulating time of the polypeptide, or 
decreased immunogenicity {see e.g., U.S. Pat. No: 4,179,337. The chemical moieties for derivitization 
may be selected from water soluble polymers such as polyethylene glycol, ethylene glycol/propylene 
glycol copolymers, carboxymethylcellulose, dextran, polyvinyl alcohol and the like. The polypeptides 
may be modified at random positions within the molecule, or at predetermined positions within the 
molecule and may include one, two, three or more attached chemical moieties. 

[0073] The polymer may be of any molecular weight, and may be branched or unbranched. For 
polyethylene glycol, the preferred molecular weight is between about 1 kDa and about 100 kDa (the term 
"about" indicating that in preparations of polyethylene glycol, some molecules will weigh more, some 
less, than the stated molecular weight) for ease in handling and manufacturing. Other sizes may be used, 
depending on the desired therapeutic profile (e.g., the duration of sustained release desired, the effects, if 
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any on biological activity, the ease in handling, the degree or lack of antigenicity and other known effects 
of the polyethylene glycol to a therapeutic protein or analog). 

[0074] The polymers should be attached to the polypeptide with consideration of effects on 
functional or antigenic domains of the polypeptide. There are a number of attachment methods available 
to those skilled in the art (e.g., EP 0 401 384 (coupling PEG to G-CSF) and Malik et al. (1992) Exp 
Hematol. September;20(8): 1028-35 (pegylation of GM-CSF using tresyl chloride)). For example, 
polyethylene glycol may be covalently bound through amino acid residues via a reactive group, such as a 
free amino or carboxyl group. Reactive groups are those to which an activated polyethylene glycol 
molecule may be bound. The amino acid residues having a free amino group may include lysine residues 
and the N-terminal amino acid residues; those having a free carboxyl group may include aspartic acid 
residues, glutamic acid residues and the C-terminal amino acid residue. Sulfhydryl groups may also be 
used as a reactive group for attaching the polyethylene glycol molecules. For therapeutic purposes, the 
attachment sometimes is at an amino group, such as attachment at the N-terminus or lysine group. 

[0075] Proteins can be chemically modified at the N-terminus. Using polyethylene glycol as an 
illustration of such a composition, one may select from a variety of polyethylene glycol molecules (by 
molecular weight, branching, and the like), the proportion of polyethylene glycol molecules to protein 
(polypeptide) molecules in the reaction mix, the type of pegylation reaction to be performed, and the 
method of obtaining the selected N-terminally pegylated protein. The method of obtaining the N- 
terminally pegylated preparation (i.e., separating this moiety from other monopegylated moieties if 
necessary) may be by purification of the N-terminally pegylated material from a population of pegylated 
protein molecules. Selective proteins chemically modified at the N-terminus may be accomplished by 
reductive alkylation, which exploits differential reactivity of different types of primary amino groups 
(lysine versus the N-terminal) available for derivatization in a particular protein. Under the appropriate 
reaction conditions, substantially selective derivatization of the protein at the N-terminus with a carbonyl 
group containing polymer is achieved. 

Substantially Identical Nucleic Acids and Polypeptides 

[0076] Nucleotide sequences and polypeptide sequences that are substantially identical to a PADI2, 
APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence and the target 
polypeptide sequences encoded by those nucleotide sequences, respectively, are included herein. The 
term "substantially identical" as used herein refers to two or more nucleic acids or polypeptides sharing 
one or more identical nucleotide sequences or polypeptide sequences, respectively. Included are 
nucleotide sequences or polypeptide sequences that are 55% or more, 60% or more, 65% or more, 70% 
or more, 75% or more, 80% or more, 85% or more, 90% or more, 95% or more (each often within a 1%, 
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2%, 3% or 4% variability) identical to a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, 
CASPR4 or GPR50 nucleotide sequence or the encoded target polypeptide amino acid sequences. One 
test for determining whether two nucleic acids are substantially identical is to determine the percent of 
identical nucleotide sequences or polypeptide sequences shared between the nucleic acids or 
polypeptides. 

[0077] Calculations of sequence identity are often performed as follows. Sequences are aligned for 
optimal comparison purposes (e.g. , gaps can be introduced in one or both of a first and a second amino 
acid or nucleic acid sequence for optimal alignment and non-homologous sequences can be disregarded 
for comparison purposes). The length of a reference sequence aligned for comparison purposes is 
sometimes 30% or more, 40% or more, 50% or more, often 60% or more, and more often 70% or more, 
80% or more, 90% or more, or 100% of the length of the reference sequence. The nucleotides or amino 
acids at corresponding nucleotide or polypeptide positions, respectively, are then compared among the 
two sequences. When a position in the first sequence is occupied by the same nucleotide or amino acid 
as the corresponding position in the second sequence, the nucleotides or amino acids are deemed to be 
identical at that position. The percent identity between the two sequences is a function of the number of 
identical positions shared by the sequences, taking into account the number of gaps, arid the length of 
each gap, introduced for optimal alignment of the two sequences. 

[0078] Comparison of sequences and determination of percent identity between two sequences can 
be accomplished using a mathematical algorithm. Percent identity between two amino acid or nucleotide 
sequences can be determined using the algorithm of Meyers & Miller, CABIOS 4: 11-17 (1989), which 
has been incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue table, a 
gap length penalty of 12 and a gap penalty of 4. Also, percent identity between two amino acid 
sequences can be determined using the Needleman & Wunsch, J. Mol. Biol. 48: 444-453 (1970) 
algorithm which has been incorporated into the GAP program in the GCG software package (available at 
the http address www.gcg.com), using either a Blossum 62 matrix or a PAM250 matrix, and a gap weight 
of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1 , 2, 3, 4, 5, or 6. Percent identity between two 
nucleotide sequences can be determined using the GAP program in the GCG software package (available 
at http address www.gcg.com), using a NWSgapdna.CMP matrix and a gap weight of 40, 50, 60, 70, or 
80 and a length weight of 1 , 2, 3, 4, 5, or 6. A set of parameters often used is a Blossum 62 scoring 
matrix with a gap open penalty of 12, a gap extend penalty of 4, and a frameshift gap penalty of 5. 

[0079] Another manner for determining if two nucleic acids are substantially identical is to assess 
whether a polynucleotide homologous to one nucleic acid will hybridize to the other nucleic acid under 
stringent conditions. As use herein, the term "stringent conditions" refers to conditions for hybridization 
and washing. Stringent conditions are known to those skilled in the art and can be found in Current 
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Protocols in Molecular Biology, John Wiley & Sons,N.Y. , 6.3.1-6.3.6 (1989). Aqueous and non- 
aqueous methods are described in that reference and either can be used. An example of stringent 
hybridization conditions is hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45°C, 
followed by one or more washes in 0.2X SSC, 0.1% SDS at 50°C. Another example of stringent 
hybridization conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45°C, 
followed by one or more washes in 0.2X SSC, 0.1% SDS at 55°C. A further example of stringent 
hybridization conditions is hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45°C, 
followed by one or more washes in 0.2X SSC, 0.1% SDS at 60°C. Often, stringent hybridization 
conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45°C, followed by one 
or more washes in 0.2X SSC, 0.1% SDS at 65°C. More often, stringency conditions are 0.5M sodium 
phosphate, 7% SDS at 65°C, followed by one or more washes at 0.2X SSC, 1% SDS at 65°C. 

[0080] An example of a substantially identical nucleotide sequence to a nucleotide sequence in SEQ 
ID NO: 1-17 is one that has a different nucleotide sequence but still encodes the same polypeptide 
sequence encoded by the nucleotide sequence in SEQ ED NO: 1-17. Another example is a nucleotide 
sequence that encodes a polypeptide having a polypeptide sequence that is more than 70% or more 
identical to, sometimes more than 75% or more, 80% or more, or 85% or more identical to, and often 
more than 90% or more and 95% or more identical to a polypeptide sequence encoded by a nucleotide 
sequence in SEQ ED NO: 1-17. 

[0081] Nucleotide sequences in SEQ ED NO: 1-17 and amino acid sequences of encoded 
polypeptides can be used as "query sequences" to perform a search against public databases to identify 
other family members or related sequences, for example. Such searches can be performed using the 
NBLAST and XBLAST programs (version 2.0) of Altschul et al., J. Mol. Biol. 215: 403-10 (1990). 
BLAST nucleotide searches can be performed with the NBLAST program, score — 100, wordlength =12 
to obtain nucleotide sequences homologous to nucleotide sequences in SEQ ED NO: 1-17. BLAST 
polypeptide searches can be performed with the XBLAST program, score = 50, wordlength = 3 to obtain 
amino acid sequences homologous to polypeptides encoded by the nucleotide sequences of SEQ ED NO: 
1-17. To obtain gapped alignments for comparison purposes, Gapped BLAST can be utilized as 
described in Altschul et al., Nucleic Acids Res. 25(1 7): 3389-3402 ( 1 997). When utilizing BLAST and 
Gapped BLAST programs, default parameters of the respective programs {e.g., XBLAST and NBLAST) 
can be used {see the http address www.ncbi.nlm.nih.gov). 

[0082] A nucleic acid that is substantially identical to a nucleotide sequence in SEQ ED NO: 1-17 
may include polymorphic sites at positions equivalent to those described herein when the sequences are 
aligned. For example, using the alignment procedures described herein, SNPs in a sequence substantially 
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identical to a sequence in SEQ ID NO: 1-17 can be identified at nucleotide positions that match (i.e., 
align) with nucleotides at SNP positions in each nucleotide sequence in SEQ ID NO: 1-17. Also, where a 
polymorphic variation results in an insertion or deletion, insertion or deletion of a nucleotide sequence 
from a reference sequence can change the relative positions of other polymorphic sites in the nucleotide 
sequence. 

[0083] Substantially identical nucleotide and polypeptide sequences include those that are naturally 
occurring, such as allelic variants (same locus), splice variants, homologs (different locus), and orthologs 
(different organism) or can be non-naturally occurring. Non-naturally occurring variants can be 
generated by mutagenesis techniques, including those applied to polynucleotides, cells, or organisms. 
The variants can contain nucleotide substitutions, deletions, inversions and insertions. Variation can 
occur in either or both the coding and non-coding regions. The variations can produce both conservative 
and non-conservative amino acid substitutions (as compared in the encoded product). Orthologs, 
homologs, allelic variants, and splice variants can be identified using methods known in the art. These 
variants normally comprise a nucleotide sequence encoding a polypeptide that is 50% or more, about 
55% or more, often about 70-75% or more or about 80-85% or more, and sometimes about 90-95% or 
more identical to the amino acid sequences of target polypeptides or a fragment thereof. Such nucleic 
acid molecules can readily be identified as being able to hybridize under stringent conditions to a 
nucleotide sequence in SEQ ID NO: 1-17 or a fragment of this sequence. Nucleic acid molecules 
corresponding to orthologs, homologs, and allelic variants of a nucleotide sequence in SEQ ID NO: 1-17 
can further be identified by mapping the sequence to the same chromosome or locus as the nucleotide 
sequence in SEQ ID NO: 1-17. 

[0084] Also, substantially identical nucleotide sequences may include codons that are altered with 
respect to the naturally occurring sequence for enhancing expression of a target polypeptide in a 
particular expression system. For example, the nucleic acid can be one in which one or more codons are 
altered, and often 10% or more or 20% or more of the codons are altered for optimized expression in 
bacteria (e.g., E. coli.), yeast (e.g., S. cervesiae), human (e.g., 293 cells), insect, or rodent (e.g., hamster) 
cells. 

Methods for Identifying Risk of osteoarthritis 

[0085] Methods for prognosing and diagnosing osteoarthritis are included herein. These methods 
include detecting the presence or absence of one or more polymorphic variations in a nucleotide sequence 
associated with osteoarthritis, such as variants in or around the loci set forth herein, or a substantially 
identical sequence thereof, in a sample from a subject, where the presence of a polymorphic variant 
described herein is indicative of a risk of osteoarthritis. Determining a risk of osteoarthritis sometimes 
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refers to determining whether an individual is at an increased risk of osteoarthritis (e.g., intermediate risk 
or higher risk). 

[0086] Thus, featured herein is a method for identifying a subject who is at risk of osteoarthritis, 
which comprises detecting an aberration associated with osteoarthritis in a nucleic acid sample from the 
subject. An embodiment is a method for detecting a risk of osteoarthritis in a subject, which comprises 
detecting the presence or absence of a polymorphic variation associated with osteoarthritis at a 
polymorphic site in a nucleotide sequence in a nucleic acid sample from a subject, where the nucleotide 
sequence comprises a polynucleotide sequence selected from the group consisting of: (a) a nucleotide 
sequence of SEQ ID NO: 1-17; (b) a nucleotide sequence which encodes a polypeptide consisting of an 
amino acid sequence encoded by a nucleotide sequence of SEQ rD NO: 1-17; (c) a nucleotide sequence 
which encodes a polypeptide that is 90% or more identical to an amino acid sequence encoded by a 
nucleotide sequence of SEQ ID NO: 1-17, or a nucleotide sequence about 90% or more identical to a 
nucleotide sequence of SEQ ID NO: 1-1 7; and (d) a fragment of a nucleotide sequence of (a), (b), or (c) 
comprising the polymorphic site; whereby the presence of the polymorphic variation is indicative of a 
predisposition to osteoarthritis in the subject. In certain embodiments, polymorphic variants at the 
positions described herein are detected for determining a risk of osteoarthritis, and polymorphic variants 
at positions in linkage disequilibrium with these positions are detected for determining a risk of 
osteoarthritis. As used herein, "SEQ ID NO: 1-17" refers to individual sequences in SEQ ID NO: 1, 2, 3, 
4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, 14, 15, 16 or 17, each sequence being separately applicable to 
embodiments described herein. 

[0087] Risk of osteoarthritis sometimes is expressed as a probability, such as an odds ratio, 
percentage, or risk factor. Risk often is based upon the presence or absence of one or more polymorphic 
variants described herein, and also may be based in part upon phenotypic traits of the individual being 
tested. Methods for calculating risk based upon patient data are well known (see, e.g., Agresti, 
Categorical Data Analysis, 2nd Ed. 2002. Wiley). Allelotyping and genotyping analyses may be carried 
out in populations other than those exemplified herein to enhance the predictive power of the prognostic 
method. These further analyses are executed in view of the exemplified procedures described herein, and 
may be based upon the same polymorphic variations or additional polymorphic variations. 

[0088] In certain embodiments, determining the presence of a combination of two or more 
polymorphic variants associated with osteoarthritis in one or more genetic loci (e.g., one or more genes) 
of the sample is determined to identify, quantify and/or estimate, risk of osteoarthritis. The risk often is 
the probability of having or developing osteoarthritis. The risk sometimes is expressed as a relative risk 
with respect to a population average risk of osteoarthritis, and sometimes is expressed as a relative risk 
with respect to the lowest risk group. Such relative risk assessments often are based upon penetrance 
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values determined by statistical methods, and are particularly useful to clinicians and insurance 
companies for assessing risk of osteoarthritis (e.g., a clinician can target appropriate detection, prevention 
and therapeutic regimens to a patient after determining the patient's risk of osteoarthritis, and an 
insurance company can fine tune actuarial tables based upon population genotype assessments of 
osteoarthritis risk). Risk of osteoarthritis sometimes is expressed as an odds ratio, which is the odds of a 
particular person having a genotype has or will develop osteoarthritis with respect to another genotype 
group (e.g., the most disease protective genotype or population average). In related embodiments, the 
determination is utilized to identify a subject at risk of osteoarthritis. In an embodiment, two or more 
polymorphic variations are detected in two or more regions in human genomic DNA associated with 
increased risk of osteoarthritis, such as a locus containing a PADI2, APOB, 1L1RL2, WASPIP, BVES, 
PELI2, LOXL1, CASPR4 or GPR50 region, for example. In certain embodiments, 3 or more, or 4, 5, 6, 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 or more polymorphic variants are detected in the 
sample. In specific embodiments, polymorphic variants are detected in a PADI2, APOB, IL1RL2, 
WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 region, for example. In another embodiment, 
polymorphic variants are detected at two or three positions selected from the group consisting of position 
5251 1 in SEQ ID NO: 2 and positions 30900, 76512 and/or 94155 in SEQ ID NO: 3. In certain 
embodiments, polymorphic variants are detected at other genetic loci (e.g., the polymorphic variants can 
be detected in PADI2, APOB, ILJRL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 in addition 
to other loci or only in other loci), where the other loci include but are not limited to those described in 
concurrently-filed patent applications having attorney docket number 524593008700, 524593008900, 
524593009000, 524593009100 or 524593009200, each of which is incorporated herein by reference in 
its entirety. 

[0089] Results from prognostic tests may be combined with other test results to diagnose 
osteoarthritis. For example, prognostic results may be gathered, a patient sample may be ordered based 
on a determined predisposition to osteoarthritis, the patient sample is analyzed, and the results of the 
analysis may be utilized to diagnose osteoarthritis. Also osteoarthritis diagnostic method can be 
developed from studies used to generate prognostic methods in which populations are stratified into 
subpopulations having different progressions of osteoarthritis. In another embodiment, prognostic results 
may be gathered, a patient's risk factors for developing osteoarthritis (e.g., age, weight, race, diet) 
analyzed, and a patient sample may be ordered based on a determined predisposition to osteoarthritis. 

[0090] The nucleic acid sample typically is isolated from a biological sample obtained from a 
subject. For example, nucleic acid can be isolated from blood, saliva, sputum, urine, cell scrapings, and 
biopsy tissue. The nucleic acid sample can be isolated from a biological sample using standard 
techniques, such as the technique described in Example 2. As used herein, the term "subject" refers 
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primarily to humans but also refers to other mammals such as dogs, cats, and ungulates (e.g., cattle, 
sheep, and swine). Subjects also include avians (e.g., chickens and turkeys), reptiles, and fish (e.g., 
salmon), as embodiments described herein can be adapted to nucleic acid samples isolated from any of 
these organisms. The nucleic acid sample may be isolated from the subject and then directly utilized in a 
method for determining the presence of a polymorphic variant, or alternatively, the sample may be 
isolated and then stored (e.g., frozen) for a period of time before being subjected to analysis. 

[0091] The presence or absence of a polymorphic variant is determined using one or both 
chromosomal complements represented in the nucleic acid sample. Determining the presence or absence 
of a polymorphic variant in both chromosomal complements represented in a nucleic acid sample from a 
subject having a copy of each chromosome is useful for determining the zygosity of an individual for the 
polymorphic variant (i.e., whether the individual is homozygous or heterozygous for the polymorphic 
variant). Any oligonucleotide-based diagnostic may be utilized to determine whether a sample includes 
the presence or absence of a polymorphic variant in a sample. For example, primer extension methods, 
ligase sequence determination methods (e.g., U.S. Pat. Nos. 5,679,524 and 5,952,174, and WO 
01/27326), mismatch sequence determination methods (e.g., U.S. Pat. Nos. 5,851,770; 5,958,692; 
6,1 10,684; and 6,183,958), microarray sequence determination methods, restriction fragment length 
polymorphism (RFLP), single strand conformation polymorphism detection (SSCP) (e.g., U.S. Pat. Nos. 
5,891,625 and 6,013,499), PCR-based assays (e.g., TAQMAN® PCR System (Applied Biosystems)), and 
nucleotide sequencing methods may be used. 

(0092] Oligonucleotide extension methods typically involve providing a pair of oligonucleotide 
primers in a polymerase chain reaction (PCR) or in other nucleic acid amplification methods for the 
purpose of amplifying a region from the nucleic acid sample that comprises the polymorphic variation. 
One oligonucleotide primer is complementary to a region 3' of the polymorphism and the other is 
complementary to a region 5 ' of the polymorphism. A PCR primer pair may be used in methods 
disclosed in U.S. Pat. Nos. 4,683,195; 4,683,202, 4,965,188; 5,656,493; 5,998,143; 6,140,054; WO 
01/27327; and WO 01/27329 for example. PCR primer pairs may also be used in any commercially 
available machines that perform PCR, such as any of the GENEAMP® Systems available from Applied 
Biosystems. Also, those of ordinary skill in the art will be able to design oligonucleotide primers based 
upon a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide 
sequence using knowledge available in the art. 

[0093] Also provided is an extension oligonucleotide that hybridizes to the amplified fragment 
adjacent to the polymorphic variation. As used herein, the term "adjacent" refers to the 3' end of the 
extension oligonucleotide being often 1 nucleotide from the 5 ' end of the polymorphic site, and 
sometimes 2, 3, 4, 5, 6, 7, 8, 9, or 10 nucleotides from the 5' end of the polymorphic site, in the nucleic 
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acid when the extension oligonucleotide is hybridized to the nucleic acid. The extension oligonucleotide 
then is extended by one or more nucleotides, and the number and/or type of nucleotides that are added to 
the extension oligonucleotide determine whether the polymorphic variant is present. Oligonucleotide 
extension methods are disclosed, for example, in U.S. Pat. Nos. 4,656,127; 4,851,331; 5,679,524; 
5,834,189; 5,876,934; 5,908,755; 5,912,1 18; 5,976,802; 5,981,186; 6,004,744; 6,013,431; 6,017,702; 
6,046,005; 6,087,095; 6,210,891; and WO 01/20039. Oligonucleotide extension methods using mass 
spectrometry are described, for example, in U.S. Pat. Nos. 5,547,835; 5,605,798; 5,691,141; 5,849,542; 
5,869,242; 5,928,906; 6,043,031; and 6,194,144, and a method often utilized is described herein in 
Example 2. 

[0094] A microarray can be utilized for determining whether a polymorphic variant is present or 
absent in a nucleic acid sample. A microarray may include any oligonucleotides described herein, and 
methods for making and using oligonucleotide microarrays suitable for diagnostic use are disclosed in 
U.S. Pat. Nos. 5,492,806; 5,525,464; 5,589,330; 5,695,940; 5,849,483; 6,018,041; 6,045,996; 6,136,541; 
6,142,681; 6,156,501; 6,197,506; 6,223,127; 6,225,625; 6,229,911; 6,239,273; WO 00/52625; WO 
01/25485; and WO 01/29259. The microarray typically comprises a solid support and the 
oligonucleotides may be linked to this solid support by covalent bonds or by non-covalent interactions. 
The oligonucleotides may also be linked to the solid support directly or by a spacer molecule. A 
microarray may comprise one or more oligonucleotides complementary to a polymorphic site set forth 
herein. 

[0095] A kit also may be utilized for determining whether a polymorphic variant is present or absent 
in a nucleic acid sample. A kit often comprises one or more pairs of oligonucleotide primers useful for 
amplifying a fragment of a nucleotide sequence of SEQ ID NO: 1-17 or a substantially identical sequence 
thereof, where the fragment includes a polymorphic site. The kit sometimes comprises a polymerizing 
agent, for example, a thermostable nucleic acid polymerase such as one disclosed in U.S. Pat. Nos. 
4,889,818 or 6,077,664. Also, the kit often comprises an elongation oligonucleotide that hybridizes to a 
PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence in a 
nucleic acid sample adjacent to the polymorphic site. Where the kit includes an elongation 
oligonucleotide, it also often comprises chain elongating nucleotides, such as dATP, dTTP, dGTP, dCTP, 
and dITP, including analogs of dATP, dTTP, dGTP, dCTP and dTTP, provided that such analogs are 
substrates for a thermostable nucleic acid polymerase and can be incorporated into a nucleic acid chain 
elongated from the extension oligonucleotide. Along with chain elongating nucleotides would be one or 
more chain terminating nucleotides such as ddATP, ddTTP, ddGTP, ddCTP, and the like. In an 
embodiment, the kit comprises one or more oligonucleotide primer pairs, a polymerizing agent, chain 
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elongating nucleotides, at least one elongation oligonucleotide, and one or more chain terminating 
nucleotides. Kits optionally include buffers, vials, microtiter plates, and instructions for use. 

[0096| An individual identified as being at risk of osteoarthritis may be heterozygous or 
homozygous with respect to the allele associated with a higher risk of osteoarthritis. A subject 
homozygous for an allele associated with an increased risk of osteoarthritis is at a comparatively high 
risk of osteoarthritis, a subject heterozygous for an allele associated with an increased risk of 
osteoarthritis is at a comparatively intermediate risk of osteoarthritis, and a subject homozygous for an 
allele associated with a decreased risk of osteoarthritis is at a comparatively low risk of osteoarthritis. A 
genotype may be assessed for a complementary strand, such that the complementary nucleotide at a 
particular position is detected. 

[0097] Also featured are methods for determining risk of osteoarthritis and/or identifying a subject 
at risk of osteoarthritis by contacting a polypeptide or protein encoded by a PADI2, APOB, IL1RL2, 
WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence from a subject with an 
antibody that specifically binds to an epitope associated with increased risk of osteoarthritis in the 
polypeptide. 

Applications of Prognostic and Diagnostic Results to Pharmacogenomic Methods 
[0098| Pharmacogenomics is a discipline that involves tailoring a treatment for a subject according 
to the subject's genotype as a particular treatment regimen may exert a differential effect depending upon 
the subject's genotype. For example, based upon the outcome of a prognostic test described herein, a 
clinician or physician may target pertinent information and preventative or therapeutic treatments to a 
subject who would be benefited by the information or treatment and avoid directing such information and 
treatments to a subject who would not be benefited (e.g., the treatment has no therapeutic effect and/or 
the subject experiences adverse side effects). 

[0099] The following is an example of a pharmacogenomic embodiment. A particular treatment 
regimen can exert a differential effect depending upon the subject's genotype. Where a candidate 
therapeutic exhibits a significant interaction with a major allele and a comparatively weak interaction 
with a minor allele (e.g., an order of magnitude or greater difference in the interaction), such a 
therapeutic typically would not be administered to a subject genotyped as being homozygous for the 
minor allele, and sometimes not administered to a subject genotyped as being heterozygous for the minor 
allele. In another example, where a candidate therapeutic is not significantly toxic when administered to 
subjects who are homozygous for a major allele but is comparatively toxic when administered to subjects 
heterozygous or homozygous for a minor allele, the candidate therapeutic is not typically administered to 
subjects who are genotyped as being heterozygous or homozygous with respect to the minor allele. 
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|0100] The methods described herein are applicable to pharmacogenomic methods for preventing, 
alleviating or treating osteoarthritis. For example, a nucleic acid sample from an individual may be 
subjected to a prognostic test described herein. Where one or more polymorphic variations associated 
with increased risk of osteoarthritis are identified in a subject, information for preventing or treating 
osteoarthritis and/or one or more osteoarthritis treatment regimens then may be prescribed to that subject. 

[0101] In certain embodiments, a treatment or preventative regimen is specifically prescribed and/or 
administered to individuals who will most benefit from it based upon their risk of developing 
osteoarthritis assessed by the methods described herein. Thus, provided are methods for identifying a 
subject predisposed to osteoarthritis and then prescribing a therapeutic or preventative regimen to 
individuals identified as having a predisposition. Thus, certain embodiments are directed to a method for 
reducing osteoarthritis in a subject, which comprises: detecting the presence or absence of a polymorphic 
variant associated with osteoarthritis in a nucleotide sequence in a nucleic acid sample from a subject, 
where the nucleotide sequence comprises a polynucleotide sequence selected from the group consisting 
of: (a) a nucleotide sequence of SEQ ID NO: 1-17; (b) a nucleotide sequence which encodes a 
polypeptide consisting of an amino acid sequence encoded by a nucleotide sequence of SEQ ID NO: 1- 
1 7; (c) a nucleotide sequence which encodes a polypeptide that is 90% or more identical to an amino acid 
sequence encoded by a nucleotide sequence of SEQ ID NO: 1-17, or a nucleotide sequence about 90% or 
more identical to a nucleotide sequence of SEQ ID NO: 1-17; and (d) a fragment of a polynucleotide 
sequence of (a), (b), or (c); and prescribing or administering a treatment regimen to a subject from whom 
the sample originated where the presence of a polymorphic variation associated with osteoarthritis is 
detected in the nucleotide sequence. In these methods, predisposition results may be utilized in 
combination with other test results to diagnose osteoarthritis. 

[0102] Certain preventative treatments often are prescribed to subjects having a predisposition to 
osteoarthritis and where the subject is diagnosed with osteoarthritis or is diagnosed as having symptoms 
indicative of an early stage of osteoarthritis. The treatment sometimes is preventative (e.g., is prescribed 
or administered to reduce the probability that osteoarthritis arises or progresses), sometimes is 
therapeutic, and sometimes delays, alleviates or halts the progression of osteoarthritis. Any known 
preventative or therapeutic treatment for alleviating or preventing the occurrence of osteoarthritis is 
prescribed and/or administered. For example, the treatment often is directed to decreasing pain and 
improving joint movement. Examples of OA treatments include exercises to keep joints flexible and 
improve muscle strength. Different medications to control pain, including corticosteroids and 
nonsteroidal anti-inflammatory drugs (NSAIDs, e.g., Voltaren); cyclooxygenase-2 (COX-2) inhibitors 
(e.g., Celebrex, Vioxx, Mobic, and Bextra); monoclonal antibodies (e.g., Remicade); tumor necrosis 
factor inhibitors (e.g., Enbrel); or injections of glucocorticoids, hyaluronic acid or chondrotin sulfate into 
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joints that are inflamed and not responsive to NSAIDS. Orally administered chondroitin sulfate also may 
be used as a therapeutic, as it may increase hyaluronic acid levels and viscosity of synovial fluid, and 
decrease collagenase levels in synovial fluid. Also, glucosamine can serve as an OA therapeutic as 
delivering it into joints may inhibit enzymes involved in cartilage degradation and enhance the 
production of hyaluronic acid. For mild pain without inflammation, acetaminophen may be used. Other 
treatments include: heat/cold therapy for temporary pain relief; joint protection to prevent strain or stress 
on painful joints; surgery to relieve chronic pain in damaged joints; and weight control to prevent extra 
stress on weight-bearing joints. 

[0103] As therapeutic approaches for treating osteoarthritis continue to evolve and improve, the goal 
of treatments for osteoarthritis related disorders is to intervene even before clinical signs first manifest. 
Thus, genetic markers associated with susceptibility to osteoarthritis prove useful for early diagnosis, 
prevention and treatment of osteoarthritis. 

[0104] As osteoarthritis preventative and treatment information can be specifically targeted to 
subjects in need thereof (e.g., those at risk of developing osteoarthritis or those in an early stage of 
osteoarthritis), provided herein is a method for preventing or reducing the risk of developing 
osteoarthritis in a subject, which comprises: (a) detecting the presence or absence of a polymorphic 
variation associated with osteoarthritis at a polymorphic site in a nucleotide sequence in a nucleic acid 
sample from a subject; (b) identifying a subject with a predisposition to osteoarthritis, whereby the 
presence of the polymorphic variation is indicative of a predisposition to osteoarthritis in the subject; and 
(c) if such a predisposition is identified, providing the subject with information about methods or 
products to prevent or reduce osteoarthritis or to delay the onset of osteoarthritis. Also provided is a 
method of targeting information or advertising to a subpopulation of a human population based on the 
subpopulation being genetically predisposed to a disease or condition, which comprises: (a) detecting the 
presence or absence of a polymorphic variation associated with osteoarthritis at a polymorphic site in a 
nucleotide sequence in a nucleic acid sample from a subject; (b) identifying the subpopulation of subjects 
in which the polymorphic variation is associated with osteoarthritis; and (c) providing information only 
to the subpopulation of subjects about a particular product which may be obtained and consumed or 
applied by the subject to help prevent or delay onset of the disease or condition. 

[0105] Pharmacogenomics methods also may be used to analyze and predict a response to 
osteoarthritis treatment or a drug. For example, if pharmacogenomics analysis indicates a likelihood that 
an individual will respond positively to osteoarthritis treatment with a particular drug, the drug may be 
administered to the individual. Conversely, if the analysis indicates that an individual is likely to respond 
negatively to treatment with a particular drug, an alternative course of treatment may be prescribed. A 
negative response may be defined as either the absence of an efficacious response or the presence of toxic 
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side effects. The response to a therapeutic treatment can be predicted in a background study in which 
subjects in any of the following populations are genotyped: a population that responds favorably to a 
treatment regimen, a population that does not respond significantly to a treatment regimen, and a 
population that responds adversely to a treatment regimen (e.g., exhibits one or more side effects). These 
populations are provided as examples and other populations and subpopulations may be analyzed. Based 
upon the results of these analyses, a subject is genotyped to predict whether he or she will respond 
favorably to a treatment regimen, not respond significantly to a treatment regimen, or respond adversely 
to a treatment regimen. 

[0106] The tests described herein also are applicable to clinical drug trials. One or more 
polymorphic variants indicative of response to an agent for treating osteoarthritis or to side effects to an 
agent for treating osteoarthritis may be identified using the methods described herein. Thereafter, 
potential participants in clinical trials of such an agent may be screened to identify those individuals most 
likely to respond favorably to the drug and exclude those likely to experience side effects. In that way, 
the effectiveness of drug treatment may be measured in individuals who respond positively to the drug, 
without lowering the measurement as a result of the inclusion of individuals who are unlikely to respond 
positively in the study and without risking undesirable safety problems. 

[0107] Thus, another embodiment is a method of selecting an individual for inclusion in a clinical 
trial of a treatment or drug comprising the steps of: (a) obtaining a nucleic acid sample from an 
individual; (b) determining the identity of a polymorphic variation which is associated with a positive 
response to the treatment or the drug, or at least one polymorphic variation which is associated with a 
negative response to the treatment or the drug in the nucleic acid sample, and (c) including the individual 
in the clinical trial if the nucleic acid sample contains said polymorphic variation associated with a 
positive response to the treatment or the drug or if the nucleic acid sample lacks said polymorphic 
variation associated with a negative response to the treatment or the drug. In addition, the methods 
described herein for selecting an individual for inclusion in a clinical trial of a treatment or drug 
encompass methods with any further limitation described in this disclosure, or those following, specified 
alone or in any combination. The polymorphic variation may be in a sequence selected individually or in 
any combination from the group consisting of (i) a nucleotide sequence of SEQ ID NO: 1-17; (ii) a 
nucleotide sequence which encodes a polypeptide consisting of an amino acid sequence encoded by a 
nucleotide sequence of SEQ ID NO: 1-17; (iii) a nucleotide sequence which encodes a polypeptide that is 
90% or more identical to an amino acid sequence encoded by a nucleotide sequence of SEQ ID NO: 1- 
1 7, or a nucleotide sequence about 90% or more identical to a nucleotide sequence of SEQ ID NO: 1-17; 
and (iv) a fragment of a polynucleotide sequence of (i), (ii), or (iii) comprising the polymorphic site. The 
including step (c) optionally comprises administering the drug or the treatment to the individual if the 
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nucleic acid sample contains the polymorphic variation associated with a positive response to the 
treatment or the drug and the nucleic acid sample lacks said biallelic marker associated with a negative 
response to the treatment or the drug. 

[0108] Also provided herein is a method of partnering between a diagnostic/prognostic testing 
provider and a provider of a consumable product, which comprises: (a) the diagnostic/prognostic testing 
provider detects the presence or absence of a polymorphic variation associated with osteoarthritis at a 
polymorphic site in a nucleotide sequence in a nucleic acid sample from a subject; (b) the 
diagnostic/prognostic testing provider identifies the subpopulation of subjects in which the polymorphic 
variation is associated with osteoarthritis; (c) the diagnostic/prognostic testing provider forwards 
information to the subpopulation of subjects about a particular product which may be obtained and 
consumed or applied by the subject to help prevent or delay onset of the disease or condition; and (d) the 
provider of a consumable product forwards to the diagnostic test provider a fee every time the 
diagnostic/prognostic test provider forwards information to the subject as set forth in step (c) above. 

Compositions Comprising Osteoarthntis-Directed Molecules 

[0109] Featured herein is a composition comprising a cell from a subject having osteoarthritis or at 
risk of osteoarthritis and one or more molecules specifically directed and targeted to a nucleic acid 
comprising a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide 
sequence or amino acid sequence. Such directed molecules include, but are not limited to, a compound 
that binds to a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide 
sequence or amino acid sequence referenced herein; a RNAi or siRNA molecule having a strand 
complementary or substantially complementary to a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, 
LOXL1, CASPR4 or GPR50 nucleotide sequence (e.g., hybridizes to a PADI2, APOB, IL1RL2, 
WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence under conditions of high 
stringency); an antisense nucleic acid complementary or substantially complementary to an RNA 
encoded by a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide 
sequence (e.g., hybridizes to a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or 
GPR50 nucleotide sequence under conditions of high stringency); a ribozyme that hybridizes to a 
PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXLI, CASPR4 or GPR50 nucleotide sequence (e.g., 
hybridizes to a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXLI, CASPR4 or GPR50 nucleotide 
sequence under conditions of high stringency); a nucleic acid aptamer that specifically binds a 
polypeptide encoded by PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXLI, CASPR4 or GPR50 
nucleotide sequence; and an antibody that specifically binds to a polypeptide encoded by PADI2, APOB, 
IL1RL2, WASPIP, BVES, PELI2, LOXLI, CASPR4 or GPR50 nucleotide sequence or binds to a nucleic 
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acid having such a nucleotide sequence. In an embodiment, the antibody selectively binds to an epitope 
comprising an amino acid encoded by rsl3671 17 in APOB. In specific embodiments, the osteoarthritis 
directed molecule interacts with a nucleic acid or polypeptide variant associated with osteoarthritis, such 
as variants referenced herein. In other embodiments, the osteoarthritis directed molecule interacts with a 
polypeptide involved in a signal pathway of a polypeptide encoded by a PADI2, APOB, IL1RL2, 
WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence, or a nucleic acid comprising 
such a nucleotide sequence. 

[01 10) Compositions sometimes include an adjuvant known to stimulate an immune response, and 
in certain embodiments, an adjuvant that stimulates a T-cell lymphocyte response. Adjuvants are known, 
including but not limited to an aluminum adjuvant (e.g., aluminum hydroxide); a cytokine adjuvant or 
adjuvant that stimulates a cytokine response (e.g., interleukin (IL)-12 and/or gamma-interferon 
cytokines); a Freund-type mineral oil adjuvant emulsion (e.g., Freund's complete or incomplete 
adjuvant); a synthetic lipoid compound; a copolymer adjuvant (e.g., TitreMax); a saponin; Quil A; a 
liposome; an oil-in-water emulsion (e.g., an emulsion stabilized by Tween 80 and pluronic 
polyoxyethlene/polyoxypropylene block copolymer (Syntex Adjuvant Formulation); TitreMax; 
detoxified endotoxin (MPL) and mycobacterial cell wall components (TDW, CWS) in 2% squalene (Ribi 
Adjuvant System)); a muramyl dipeptide; an immune-stimulating complex (ISCOM, e.g., an Ag- 
modified saponin/cholesterol micelle that forms stable cage-like structure); an aqueous phase adjuvant 
that does not have a depot effect (e.g., Gerbu adjuvant); a carbohydrate polymer (e.g., AdjuPrime); L- 
tyrosine; a manide-oleate compound (e.g., Montanide); an ethylene-vinyl acetate copolymer (e.g., Elvax 
40W1,2); or lipid A, for example. Such compositions are useful for generating an immune response 
against osteoarthritis directed molecule (e.g., an HLA-binding subsequence within a polypeptide encoded 
by a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence). 
In such methods, a peptide having an amino acid subsequence of a polypeptide encoded by a PADI2, 
APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence is delivered to 
a subject, where the subsequence binds to an HLA molecule and induces a CTL lymphocyte response. 
The peptide sometimes is delivered to the subject as an isolated peptide or as a minigene in a plasmid that 
encodes the peptide. Methods for identifying HLA-binding subsequences in such polypeptides are 
known (see e.g., publication WO02/20616 and PCT application US98/01373 for methods of identifying 
such sequences). 

[0111] The cell may be in a group of cells cultured in vitro or in a tissue maintained in vitro or 
present in an animal in vivo (e.g., a rat, mouse, ape or human). In certain embodiments, a composition 
comprises a component from a cell such as a nucleic acid molecule (e.g., genomic DNA), a protein 
mixture or isolated protein, for example. The aforementioned compositions have utility in diagnostic, 
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prognostic and pharmacogenomic methods described previously and in therapeutics described hereafter. 
Certain osteoarthritis directed molecules are described in greater detail below. 

Compounds 

[01 12] Compounds can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; peptoid libraries (libraries of molecules having 
the functionalities of peptides, but with a novel, non-peptide backbone which are resistant to enzymatic 
degradation but which nevertheless remain bioactive (see, e.g., Zuckermann et al., J. Med. Chem.37: 
2678-85 (1994)); spatially addressable parallel solid phase or solution phase libraries; synthetic library 
methods requiring deconvolution; "one-bead one-compound" library methods; and synthetic library 
methods using affinity chromatography selection. Biological library and peptoid library approaches are 
typically limited to peptide libraries, while the other approaches are applicable to peptide, non-peptide 
oligomer or small molecule libraries of compounds (Lam, Anticancer Drug Des. 12: 145, (1997)). 
Examples of methods for synthesizing molecular libraries are described, for example, in DeWitt et al., 
Proc. Natl. Acad. Sci. U.S.A. 90: 6909 (1993); Erb et al., Proc. Natl. Acad. Sci. USA 91: 1 1422 (1994); 
Zuckermann et al., J. Med. Chem. 37: 2678 (1994); Cho et al., Science 261 : 1303 (1993); Carrell et al., 
Angew. Chem. Int. Ed. Engl. 33: 2059 (1994); Carell et al., Angew. Chem. Int. Ed. Engl. 33: 2061 
(1994); and in Gallop et al., J. Med. Chem. 37: 1233 (1994). 

[0113] Libraries of compounds may be presented in solution (e.g., Houghten, Biotechniques 13: 
412-421 (1992)), or on beads (Lam, Nature 354: 82-84 (1991)), chips (Fodor, Nature 364: 555-556 
(1993)), bacteria or spores (Ladner, United States Patent No. 5,223,409), plasmids (Cull et al., Proc. Natl. 
Acad. Sci. USA 89: 1865-1869 (1992)) or on phage (Scott and Smith, Science 249: 386-390 (1990); 
Devlin, Science 249: 404-406 (1990); Cwirla et al., Proc. Natl. Acad. Sci. 87: 6378-6382 (1990); Felici, 
J. Mol. Biol. 222: 301-310 (1991); Ladner supra.). 

[0114] A compound sometimes alters expression and sometimes alters activity of a polypeptide 
target and may be a small molecule. Small molecules include, but are not limited to, peptides, 
peptidomimetics (e.g., peptoids), amino acids, amino acid analogs, polynucleotides, polynucleotide 
analogs, nucleotides, nucleotide analogs, organic or inorganic compounds (i.e., including heteroorganic 
and organometallic compounds) having a molecular weight less than about 10,000 grams per mole, 
organic or inorganic compounds having a molecular weight less than about 5,000 grams per mole, 
organic or inorganic compounds having a molecular weight less than about 1,000 grams per mole, 
organic or inorganic compounds having a molecular weight less than about 500 grams per mole, and 
salts, esters, and other pharmaceutically acceptable forms of such compounds. 
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Antisense Nucleic Acid Molecules, Ribozymes, RNAi, siRNA and Modified Nucleic Acid 
Molecules 

[0115] An "antisense" nucleic acid refers to a nucleotide sequence complementary to a "sense" 
nucleic acid encoding a polypeptide, e.g., complementary to the coding strand of a double-stranded 
cDNA molecule or complementary to an mRNA sequence. The antisense nucleic acid can be 
complementary to an entire coding strand, or to a portion thereof or a substantially identical sequence 
thereof. In another embodiment, the antisense nucleic acid molecule is antisense to a "noncoding region" 
of the coding strand of a nucleotide sequence (e.g., 5' and 3' untranslated regions in SEQ ID NO: 1). 

[0116] An antisense nucleic acid can be designed such that it is complementary to the entire coding 
region of an mRNA encoded by a nucleotide sequence (e.g., SEQ ID NO: 1), and often the antisense 
nucleic acid is an oligonucleotide antisense to only a portion of a coding or noncoding region of the 
mRNA. For example, the antisense oligonucleotide can be complementary to the region surrounding the 
translation start site of the mRNA, e.g., between the -10 and +10 regions of the target gene nucleotide 
sequence of interest. An antisense oligonucleotide can be, for example, about 7, 10, 15, 20, 25, 30, 35, 
40, 45, 50, 55, 60, 65, 70, 75, 80, or more nucleotides in length. The antisense nucleic acids, which 
include the ribozymes described hereafter, can be designed to target a PADI2, APOB, IL1RL2, WASPIP, 
BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence, often a variant associated with 
osteoarthritis, or a substantially identical sequence thereof. Among the variants, minor alleles and major 
alleles can be targeted, and those associated with a higher risk of osteoarthritis are often designed, tested, 
and administered to subjects. 

[0117] An antisense nucleic acid can be constructed using chemical synthesis and enzymatic ligation 
reactions using standard procedures. For example, an antisense nucleic acid (e.g., an antisense 
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or variously 
modified nucleotides designed to increase the biological stability of the molecules or to increase the 
physical stability of the duplex formed between the antisense and sense nucleic acids, e.g., 
phosphorothioate derivatives and acridine substituted nucleotides can be used. Antisense nucleic acid 
also can be produced biologically using an expression vector into which a nucleic acid has been 
subcloned in an antisense orientation (i.e., RNA transcribed from the inserted nucleic acid will be of an 
antisense orientation to a target nucleic acid of interest, described further in the following subsection). 

[0118] When utilized as therapeutics, antisense nucleic acids typically are administered to a subject 
(e.g., by direct injection at a tissue site) or generated in situ such that they hybridize with or bind to 
cellular mRNA and/or genomic DNA encoding a polypeptide and thereby inhibit expression of the 
polypeptide, for example, by inhibiting transcription and/or translation. Alternatively, antisense nucleic 
acid molecules can be modified to target selected cells and then are administered systemically. For 
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systemic administration, antisense molecules can be modified such that they specifically bind to receptors 
or antigens expressed on a selected cell surface, for example, by linking antisense nucleic acid molecules 
to peptides or antibodies which bind to cell surface receptors or antigens. Antisense nucleic acid 
molecules can also be delivered to cells using the vectors described herein. Sufficient intracellular 
concentrations of antisense molecules are achieved by incorporating a strong promoter, such as a pol II or 
pol III promoter, in the vector construct. 

[0119] Antisense nucleic acid molecules sometimes are alpha-anomeric nucleic acid molecules. An 
alpha-anomeric nucleic acid molecule forms specific double-stranded hybrids with complementary RNA 
in which, contrary to the usual beta-units, the strands run parallel to each other (Gaultier et al., Nucleic 
Acids. Res. 15: 6625-6641 (1987)). Antisense nucleic acid molecules can also comprise a 2'-o- 
methylribonucleotide (Inoue et al., Nucleic Acids Res. 15: 6131-6148 (1987)) or a chimeric RNA-DNA 
analogue (Inoue et al., FEBS Lett. 215: 327-330 (1987)). Antisense nucleic acids sometimes are 
composed of DNA or PNA or any other nucleic acid derivatives described previously. 

[0120] In another embodiment, an antisense nucleic acid is a ribozyme. A ribozyme having 
specificity for a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide 
sequence can include one or more sequences complementary to such a nucleotide sequence, and a 
sequence having a known catalytic region responsible for mRNA cleavage (see e.g., U.S. Pat. No. 
5,093,246 or Haselhoff and Gerlach, Nature 334: 585-591 (1988)). For example, a derivative of a 
Tetrahymena L-19 IVS RNA is sometimes utilized in which the nucleotide sequence of the active site is 
complementary to the nucleotide sequence to be cleaved in a mRNA (see e.g., Cech et al. U.S. Patent No. 
4,987,071; and Cech et al. U.S. Patent No. 5,1 16,742). Also, target mRNA sequences can be used to 
select a catalytic RNA having a specific ribonuclease activity from a pool of RNA molecules (see e.g., 
Bartel & Szostak, Science 261: 141 1-1418 (1993)). 

[0121] Osteoarthritis directed molecules include in certain embodiments nucleic acids that can form 
triple helix structures with a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or 
GPR50 nucleotide sequence, or a substantially identical sequence thereof, especially one that includes a 
regulatory region that controls expression of a polypeptide. Gene expression can be inhibited by 
targeting nucleotide sequences complementary to the regulatory region of a nucleotide sequence 
referenced herein or a substantially identical sequence (e.g., promoter and/or enhancers) to form triple 
helical structures that prevent transcription of a gene in target cells (see e.g., Helene, Anticancer Drug 
Des. 6(6): 569-84 (1991); Helene et al., Ann. N.Y. Acad. Sci. 660: 27-36 (1992); and Maher, Bioassays 
14(12): 807-15 (1992). Potential sequences that can be targeted for triple helix formation can be 
increased by creating a so-called "switchback" nucleic acid molecule. Switchback molecules are 
synthesized in an alternating 5 '-3', 3 '-5' manner, such that they base pair with first one strand of a duplex 
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and then the other, eliminating the necessity for a sizeable stretch of either purines or pyrimidines to be 
present on one strand of a duplex. 

[0122] Osteoarthritis directed molecules include RNAi and siRNA nucleic acids. Gene expression 
may be inhibited by the introduction of double-stranded RNA (dsRNA), which induces potent and 
specific gene silencing, a phenomenon called RNA interference or RNAi. See, e.g., Fire et al., US Patent 
Number 6,506,559; Tuschl et al. PCT International Publication No. WO 01/75 164; Kay et al. PCT 
International Publication No. WO 03/010180A1; or Bosher JM, Labouesse, Nat Cell Biol 2000 
Feb;2(2):E31-6. This process has been improved by decreasing the size of the double-stranded RNA to 
20-24 base pairs (to create small -interfering RNAs or siRNAs) that "switched off genes in mammalian 
cells without initiating an acute phase response, i.e., a host defense mechanism that often results in cell 
death (see, e.g., Caplen et al. Proc Natl Acad Sci USA. 2001 Aug 14;98(17):9742-7 and Elbashir et al. 
Methods 2002 Feb;26(2): 199-213). There is increasing evidence of post-transcnptional gene silencing 
by RNA interference (RNAi) for inhibiting targeted expression in mammalian cells at the mRNA level, 
in human cells. There is additional evidence of effective methods for inhibiting the proliferation and 
migration of tumor cells in human patients, and for inhibiting metastatic cancer development (see, e.g., 
U.S. Patent Application No. US200 1000993 183; Caplen et al. Proc Natl Acad Sci USA; and 
Abderrahmani et al. Mol Cell Biol 2001 Nov21(21):7256-67). 

[0123] An "siRNA" or "RNAi" refers to a nucleic acid that forms a double stranded RNA and has 
the ability to reduce or inhibit expression of a gene or target gene when the siRNA is delivered to or 
expressed in the same cell as the gene or target gene. "siRNA" refers to short double-stranded RNA 
formed by the complementary strands. Complementary portions of the siRNA that hybridize to form the 
double stranded molecule often have substantial or complete identity to the target molecule sequence. In 
one embodiment, an siRNA refers to a nucleic acid that has substantial or complete identity to a target 
gene and forms a double stranded siRNA. 

[0124] When designing the siRNA molecules, the targeted region often is selected from a given 
DNA sequence beginning 50 to 100 nucleotides downstream of the start codon. See, e.g., Elbashir et al,. 
Methods 26:199-213 (2002). Initially, 5' or 3' UTRs and regions nearby the start codon were avoided 
assuming that UTR-binding proteins and/or translation initiation complexes may interfere with binding of 
the siRNP or RISC endonuclease complex. Sometimes regions of the target 23 nucleotides in length 
conforming to the sequence motif AA(N19)TT (N, an nucleotide), and regions with approximately 30% 
to 70% G/C-content (often about 50% G/C-content) often are selected. If no suitable sequences are 
found, the search often is extended using the motif NA(N21). The sequence of the sense siRNA 
sometimes corresponds to (N19) TT or N21 (position 3 to 23 of the 23-nt motif), respectively. In the 
latter case, the 3' end of the sense siRNA often is converted to TT. The rationale for this sequence 
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conversion is to generate a symmetric duplex with respect to the sequence composition of the sense and 
antisense 3' overhangs. The antisense siRNA is synthesized as the complement to position 1 to 21 of the 
23-nt motif. Because position 1 of the 23-nt motif is not recognized sequence-specifically by the 
antisense siRNA, the 3 '-most nucleotide residue of the antisense siRNA can be chosen deliberately. 
However, the penultimate nucleotide of the antisense siRNA (complementary to position 2 of the 23-nt 
motif) often is complementary to the targeted sequence. For simplifying chemical synthesis, TT often is 
utilized. siRNAs corresponding to the target motif NAR(N17)YNN, where R is purine (A,G) and Y is 
pyrimidine (C,U), often are selected. Respective 21 nucleotide sense and antisense siRNAs often begin 
with a purine nucleotide and can also be expressed from pol III expression vectors without a change in 
targeting site. Expression of RNAs from pol HI promoters often is efficient when the first transcribed 
nucleotide is a purine. 

[0125] The sequence of the siRNA can correspond to the full length target gene, or a subsequence 
thereof. Often, the siRNA is about 15 to about 50 nucleotides in length (e.g., each complementary 
sequence of the double stranded siRNA is 15-50 nucleotides in length, and the double stranded siRNA is 
about 15-50 base pairs in length, sometimes about 20-30 nucleotides in length or about 20-25 nucleotides 
in length, e.g., 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleotides in length. The siRNA sometimes 
is about 21 nucleotides in length. Methods of using siRNA are well known in the art, and specific siRNA 
molecules may be purchased from a number of companies including Dharmacon Research, Inc. 

[0126] Antisense, ribozyme, RNAi and siRNA nucleic acids can be altered to form modified nucleic 
acid molecules. The nucleic acids can be altered at base moieties, sugar moieties or phosphate backbone 
moieties to improve stability, hybridization, or solubility of the molecule. For example, the deoxyribose 
phosphate backbone of nucleic acid molecules can be modified to generate peptide nucleic acids (see 
Hyrup et al., Bioorganic & Medicinal Chemistry 4(1): 5-23 (1996)). As used herein, the terms "peptide 
nucleic acid" or "PNA" refers to a nucleic acid mimic such as a DNA mimic, in which the deoxyribose 
phosphate backbone is replaced by a pseudopeptide backbone and only the four natural nucleobases are 
retained. The neutral backbone of a PNA can allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. Synthesis of PNA oligomers can be performed using standard solid 
phase peptide synthesis protocols as described, for example, in Hyrup et al., (1996) supra and Perry- 
O'Keefe et al., Proc. Natl. Acad. Sci. 93: 14670-675 (1996). 

[0127] PNA nucleic acids can be used in prognostic, diagnostic, and therapeutic applications. For 
example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, for example, inducing transcription or translation arrest or inhibiting replication. PNA 
nucleic acid molecules can also be used in the analysis of single base pair mutations in a gene, (e.g., by 
PNA-directed PCR clamping); as "artificial restriction enzymes" when used in combination with other 
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enzymes, (e.g., SI nucleases (Hyrup (1996) supra)); or as probes or primers for DNA sequencing or 
hybridization (Hyrup et al., (1996) supra; Perry-O'Keefe supra). 

[0128] In other embodiments, oligonucleotides may include other appended groups such as peptides 
(e.g., for targeting host cell receptors in vivo), or agents facilitating transport across cell membranes (see 
e.g., Letsinger et al., Proc. Natl. Acad. Sci. USA 86: 6553-6556 (1989); Lemaitre et al., Proc. Natl. Acad. 
Sci. USA 84: 648-652 (1987); PCT Publication No. W088/09810) or the blood-brain barrier (see, e.g., 
PCT Publication No. W089/1 01 34). In addition, oligonucleotides can be modified with hybridization- 
triggered cleavage agents (See, e.g., Krol et al., Bio-Techniques 6: 958-976 (1988)) or intercalating 
agents. (See, e.g., Zon, Pharm. Res. 5: 539-549 (1988) ). To this end, the oligonucleotide may be 
conjugated to another molecule, (e.g., a peptide, hybridization triggered cross-linking agent, transport 
agent, or hybridization-triggered cleavage agent). 

[0129] Also included herein are molecular beacon oligonucleotide primer and probe molecules 
having one or more regions complementary to a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, 
LOXL1, CASPR4 or GPR50 nucleotide sequence, or a substantially identical sequence thereof, two 
complementary regions one having a fluorophore and one a quencher such that the molecular beacon is 
useful for quantifying the presence of the nucleic acid in a sample. Molecular beacon nucleic acids are 
described, for example, in Lizardi et al., U.S. Patent No. 5,854,033; Nazarenko et al., U.S. Patent No. 
5,866,336, and Livak et al., U.S. Patent 5,876,930. 

Antibodies 

[0130] The term "antibody" as used herein refers to an immunoglobulin molecule or 
immunologically active portion thereof, i.e., an antigen-binding portion. Examples of immunologically 
active portions of immunoglobulin molecules include F(ab) and F(ab') 2 fragments which can be 
generated by treating the antibody with an enzyme such as pepsin. An antibody sometimes is a 
polyclonal, monoclonal, recombinant (e.g., a chimeric or humanized), fully human, non-human (e.g., 
murine), or a single chain antibody. An antibody may have effector function and can fix complement, 
and is sometimes coupled to a toxin or imaging agent. 

[0131] A full-length polypeptide or antigenic peptide fragment encoded by a nucleotide sequence 
referenced herein can be used as an immunogen or can be used to identify antibodies made with other 
immunogens, e.g., cells, membrane preparations, and the like. An antigenic peptide often includes at 
least 8 amino acid residues of the amino acid sequences encoded by a nucleotide sequence referenced 
herein, or substantially identical sequence thereof, and encompasses an epitope. Antigenic peptides 
sometimes include 10 or more amino acids, 15 or more amino acids, 20 or more amino acids, or 30 or 
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more amino acids. Hydrophilic and hydrophobic fragments of polypeptides sometimes are used as 
immunogens. 

[0132] Epitopes encompassed by the antigenic peptide are regions located on the surface of the 
polypeptide (e.g., hydrophilic regions) as well as regions with high antigenicity. For example, an Emini 
surface probability analysis of the human polypeptide sequence can be used to indicate the regions that 
have a particularly high probability of being localized to the surface of the polypeptide and are thus likely 
to constitute surface residues useful for targeting antibody production. The antibody may bind an epitope 
on any domain or region on polypeptides described herein. 

[0133] Also, chimeric, humanized, and completely human antibodies are useful for applications 
which include repeated administration to subjects. Chimeric and humanized monoclonal antibodies, 
comprising both human and non-human portions, can be made using standard recombinant DNA 
techniques. Such chimeric and humanized monoclonal antibodies can be produced by recombinant DNA 
techniques known in the art, for example using methods described in Robinson et al International 
Application No. PCT/US86/02269; Akira, et al European Patent Application 184,187; Taniguchi, M., 
European Patent Application 171,496; Morrison et al European Patent Application 173,494; Neuberger et 
al PCT International Publication No. WO 86/01533; Cabilly et al U.S. Patent No. 4,816,567; Cabilly et al 
European Patent Application 125,023; Better et al., Science 240: 1041-1043 (1988); Liu et al., Proc. Natl. 
Acad. Sci. USA 84: 3439-3443 (1987); Liu et al., J. Immunol. 139: 3521-3526 (1987); Sun et al., Proc. 
Natl. Acad. Sci. USA 84: 214-218 (1987); Nishimura et al., Cane. Res. 47: 999-1005 (1987); Wood et al., 
Nature 314: 446-449 (1985); and Shaw et al., J. Natl. Cancer Inst. 80: 1553-1559 (1988); Morrison, S. 
L., Science 229: 1202-1207 (1985); Oi et al., BioTechniques 4: 214 (1986); Winter U.S. Patent 
5,225,539; Jones et al., Nature 321: 552-525 (1986); Verhoeyan et al., Science 239: 1534; and Beidler et 
al., J. Immunol. 141 : 4053-4060 (1988). 

[0134] Completely human antibodies are particularly desirable for therapeutic treatment of human 
patients. Such antibodies can be produced using transgenic mice that are incapable of expressing 
endogenous immunoglobulin heavy and light chains genes, but which can express human heavy and light 
chain genes. See, for example, Lonberg and Huszar, Int. Rev. Immunol. 13: 65-93 (1995); and U.S. 
Patent Nos. 5,625,126; 5,633,425; 5,569,825; 5,661 ,016; and 5,545,806. In addition, companies such as 
Abgenix, Inc. (Fremont, CA) and Medarex, Inc. (Princeton, NJ), can be engaged to provide human 
antibodies directed against a selected antigen using technology similar to that described above. 
Completely human antibodies that recognize a selected epitope also can be generated using a technique 
referred to as "guided selection." In this approach a selected non-human monoclonal antibody (e.g., a 
murine antibody) is used to guide the selection of a completely human antibody recognizing the same 
epitope. This technology is described for example by Jespers et al., Bio/Technology 12: 899-903 (1994). 
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[0135] An antibody can be a single chain antibody. A single chain antibody (scFV) can be 
engineered (see, e.g., Colcher et al., Ann. N Y Acad. Sci. 880: 263-80 (1999); and Reiter, Clin. Cancer 
Res. 2: 245-52 (1996)). Single chain antibodies can be dimerized or multimerized to generate 
multivalent antibodies having specificities for different epitopes of the same target polypeptide. 

[0136] Antibodies also may be selected or modified so that they exhibit reduced or no ability to bind 
an Fc receptor. For example, an antibody may be an isotype or subtype, fragment or other mutant, which 
does not support binding to an Fc receptor (e.g., it has a mutagenized or deleted Fc receptor binding 
region). 

[0137] Also, an antibody (or fragment thereof) may be conjugated to a therapeutic moiety such as a 
cytotoxin, a therapeutic agent or a radioactive metal ion. A cytotoxin or cytotoxic agent includes any 
agent that is detrimental to cells. Examples include taxol, cytochalasin B, gramicidin D, ethidium 
bromide, emetine, mitomycin, etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, 
daunorubicin, dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1 
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and puromycin and 
analogs or homologs thereof. Therapeutic agents include, but are not limited to, antimetabolites (e.g., 
methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil decarbazine), alkylating agents 
(e.g., mechlorethamine, thiotepa chlorambucil, melphalan, carmustine (BCNU) and lomustine (CCNU), 
cyclophosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis-dichlorodiamine 
platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin (formerly daunomycin) and 
doxorubicin), antibiotics (e.g., dactinomycin (formerly actinomycin), bleomycin, mithramycin, and 
anthramycin (AMC)), and anti-mitotic agents (e.g., vincristine and vinblastine). 

[0138] Antibody conjugates can be used for modifying a given biological response. For example, 
the drug moiety may be a protein or polypeptide possessing a desired biological activity. Such proteins 
may include, for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin; a 
polypeptide such as tumor necrosis factor, gamma-interferon, alpha-interferon, nerve growth factor, 
platelet derived growth factor, tissue plasminogen activator; or, biological response modifiers such as, for 
example, lymphokines, interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), granulocyte 
macrophage colony stimulating factor ("GM-CSF"), granulocyte colony stimulating factor ("G-CSF"), or 
other growth factors. Also, an antibody can be conjugated to a second antibody to form an antibody 
heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, for example. 

[0139] An antibody (e.g., monoclonal antibody) can be used to isolate target polypeptides by 
standard techniques, such as affinity chromatography or immunoprecipitation. Moreover, an antibody 
can be used to detect a target polypeptide (e.g., in a cellular lysate or cell supernatant) in order to evaluate 
the abundance and pattern of expression of the polypeptide. Antibodies can be used diagnostically to 
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monitor polypeptide levels in tissue as part of a clinical testing procedure, e.g., to determine the efficacy 
of a given treatment regimen. Detection can be facilitated by coupling (i.e., physically linking) the 
antibody to a detectable substance (i.e., antibody labeling). Examples of detectable substances include 
various enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, and radioactive materials. Examples of suitable enzymes include horseradish peroxidase, 
alkaline phosphatase, 8-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group 
complexes include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials 
include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material includes luminol; 
examples of bioluminescent materials include luciferase, luciferin, and aequorin, and examples of 
suitable radioactive material include 125 I, 13, I, 35 S or 3 H. Also, an antibody can be utilized as a test 
molecule for determining whether it can treat osteoarthritis, and as a therapeutic for administration to a 
subject for treating osteoarthritis. 

[0140] An antibody can be made by immunizing with a purified antigen, or a fragment thereof, e.g., 
a fragment described herein, a membrane associated antigen, tissues, e.g., crude tissue preparations, 
whole cells, preferably living cells, lysed cells, or cell fractions. 

[0141] Included herein are antibodies which bind only a native polypeptide, only denatured or 
otherwise non-native polypeptide, or which bind both, as well as those having linear or conformational 
epitopes. Conformational epitopes sometimes can be identified by selecting antibodies that bind to 
native but not denatured polypeptide. Also featured are antibodies that specifically bind to a polypeptide 
variant associated with osteoarthritis. 

Methods for Identifying Candidate Therapeutics for Treating Osteoarthritis 

[0142] Current therapies for the treatment of osteoarthritis have limited efficacy, limited tolerability 
and significant mechanism-based side effects, and few of the available therapies adequately address 
underlying defects. Current therapeutic approaches were largely developed in the absence of defined 
molecular targets or even a solid understanding of disease pathogenesis. Therefore, provided are 
methods of identifying candidate therapeutics that target biochemical pathways related to the 
development of osteoarthritis. 

[0143] Thus, featured herein are methods for identifying a candidate therapeutic for treating 
osteoarthritis. The methods comprise contacting a test molecule with a target molecule in a system. A 
"target molecule" as used herein refers to a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, 
CASPR4 or GPR50 nucleic acid, a substantially identical nucleic acid thereof, or a fragment thereof, and 
an encoded polypeptide of the foregoing. The methods also comprise determining the presence or 
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absence of an interaction between the test molecule and the target molecule, where the presence of an 
interaction between the test molecule and the nucleic acid or polypeptide identifies the test molecule as a 
candidate osteoarthritis therapeutic. The interaction between the test molecule and the target molecule 
may be quantified. 

[0144] Test molecules and candidate therapeutics include, but are not limited to, compounds, 
antisense nucleic acids, siRNA molecules, ribozymes, polypeptides or proteins encoded by a PADI2, 
APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleotide sequence, or a 
substantially identical sequence or fragment thereof, and immunotherapeutics (e.g., antibodies and HLA- 
presented polypeptide fragments). A test molecule or candidate therapeutic may act as a modulator of 
target molecule concentration or target molecule function in a system. A "modulator" may agonize (i.e., 
up-regulates) or antagonize (i.e., down-regulates) a target molecule concentration partially or completely 
in a system by affecting such cellular functions as DNA replication and/or DNA processing (e.g., DNA 
methylation or DNA repair), RNA transcription and/or RNA processing (e.g., removal of intronic 
sequences and/or translocation of spliced mRNA from the nucleus), polypeptide production (e.g., 
translation of the polypeptide from mRNA), and/or polypeptide post-translational modification (e.g., 
glycosylation, phosphorylation, and proteolysis of pro-polypeptides). A modulator may also agonize or 
antagonize a biological function of a target molecule partially or completely, where the function may 
include adopting a certain structural conformation, interacting with one or more binding partners, ligand 
binding, catalysis (e.g., phosphorylation, dephosphorylation, hydrolysis, methylation, and isomerization), 
and an effect upon a cellular event (e.g., effecting progression of osteoarthritis). Any modulator may be 
utilized, such as a peptidyl arginine deiminase modulator (e.g., PADI2 likely is a peptidyl arginine 
deiminase) described in WO-09851784 and WO0244360A2 or an apolipoprotein (e.g., APOB includes an 
apolipoprotein domain) modulatory compound (e.g., WO-20040 1 7969, WO-03002533, US 6,369,075, 
WO-02098839, WO-02098871, WO-00177077, WO-00153260, WO-00105767), antibody (e.g., WO- 
9600903A1, US 6,309,844 and US 5,330,910) or antisense molecule (e.g., WO0301 1887A2 and 
WO03097662A1). 

[0145] As used herein, the term "system" refers to a cell free in vitro environment and a cell-based 
environment such as a collection of cells, a tissue, an organ, or an organism. A system is "contacted" 
with a test molecule in a variety of manners, including adding molecules in solution and allowing them to 
interact with one another by diffusion, cell injection, and any administration routes in an animal. As used 
herein, the term "interaction" refers to an effect of a test molecule on test molecule, where the effect 
sometimes is binding between the test molecule and the target molecule, and sometimes is an observable 
change in cells, tissue, or organism. 
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[0146] There are many standard methods for detecting the presence or absence of interaction 
between a test molecule and a target molecule. For example, titrametric, acidimetric, radiometric, NMR, 
monolayer, polarographic, spectrophotometric, fluorescent, and ESR assays probative of a target 
molecule interaction may be utilized. Examples of G protein-coupled receptor assays are known, for 
example, and are described in WO-0242461 and WO-040 13285. 

[0147] Test molecule/target molecule interactions can be detected and/or quantified using assays 
known in the art. For example, an interaction can be determined by labeling the test molecule and/or the 
target molecule, where the label is covalently or non-covalently attached to the test molecule or target 
molecule. The label is sometimes a radioactive molecule such as 125 I, 131 1, 35 S or 3 H, which can be 
detected by direct counting of radioemission or by scintillation counting. Also, enzymatic labels such as 
horseradish peroxidase, alkaline phosphatase, or luciferase may be utilized where the enzymatic label can 
be detected by determining conversion of an appropriate substrate to product. In addition, presence or 
absence of an interaction can be determined without labeling. For example, a microphysiometer (e.g., 
Cytosensor) is an analytical instrument that measures the rate at which a cell acidifies its environment 
using a light -addressable potentiometric sensor (LAPS). Changes in this acidification rate can be used as 
an indication of an interaction between a test molecule and target molecule (McConnell, H. M. et al., 
Science 257: 1906-1912(1992)). 

[0148] In cell-based systems, cells typically include a PADI2, APOB, IL1RL2, WASPIP, BVES, 
PELI2, LOXL1, CASPR4 or GPR50 nucleic acid, an encoded polypeptide, or substantially identical 
nucleic acid or polypeptide thereof, and are often of mammalian origin, although the cell can be of any 
origin. Whole cells, cell homogenates, and cell fractions (e.g., cell membrane fractions) can be subjected 
to analysis. Where interactions between a test molecule with a target polypeptide are monitored, soluble 
and/or membrane bound forms of the polypeptide may be utilized. Where membrane-bound forms of the 
polypeptide are used, it may be desirable to utilize a solubilizing agent. Examples of such solubilizing 
agents include non-ionic detergents such as n-octylglucoside, n-dodecylglucoside, n-dodecylmaltoside, 
octanoyl-N-methylglucamide, decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 
Isotridecypoly(ethylene glycol ether) n , 3-[(3-cholarmdopropyl)dimethylarnminio]-l-propane sulfonate 
(CHAPS), 3-[(3-cholanudopropyl)dimethylamminio]-2-hydroxy-l -propane sulfonate (CHAPSO), or N- 
dodecyl-N,N-dimethyl-3-ammonio-l -propane sulfonate. 

[0149] An interaction between a test molecule and target molecule also can be detected by 
monitoring fluorescence energy transfer (FET) (see, e.g., Lakowicz et al, U.S. Patent No. 5,631,169; 
Stavrianopoulos et al. U.S. Patent No. 4,868,103). A fluorophore label on a first, "donor" molecule is 
selected such that its emitted fluorescent energy will be absorbed by a fluorescent label on a second, 
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"acceptor" molecule, which in turn is able to fluoresce due to the absorbed energy. Alternately, the 
"donor" polypeptide molecule may simply utilize the natural fluorescent energy of tryptophan residues. 
Labels are chosen that emit different wavelengths of light, such that the "acceptor" molecule label may 
be differentiated from that of the "donor". Since the efficiency of energy transfer between the labels is 
related to the distance separating the molecules, the spatial relationship between the molecules can be 
assessed. In a situation in which binding occurs between the molecules, the fluorescent emission of the 
"acceptor" molecule label in the assay should be maximal. An FET binding event can be conveniently 
measured through standard fluorometric detection means well known in the art (e.g., using a fluorimeter). 

[0150] In another embodiment, determining the presence or absence of an interaction between a test 
molecule and a target molecule can be effected by monitoring surface plasmon resonance (see, e.g., 
Sjolander & Urbaniczk, Anal. Chem. 63: 2338-2345 (1991) and Szabo et al, Curr. Opin. Struct. Biol. 5: 
699-705 (1995)). "Surface plasmon resonance" or "biomolecular interaction analysis (BIA)" can be 
utilized to detect biospecific interactions in real time, without labeling any of the interactants (e.g. , 
BIAcore). Changes in the mass at the binding surface (indicative of a binding event) result in alterations 
of the refractive index of light near the surface (the optical phenomenon of surface plasmon resonance 
(SPR)), resulting in a detectable signal which can be used as an indication of real-time reactions between 
biological molecules. 

[0151] In another embodiment, the target molecule or test molecules are anchored to a solid phase, 
facilitating the detection of target molecule/test molecule complexes and separation of the complexes 
from free, uncomplexed molecules. The target molecule or test molecule is immobilized to the solid 
support. In an embodiment, the target molecule is anchored to a solid surface, and the test molecule, 
which is not anchored, can be labeled, either directly or indirectly, with detectable labels discussed 
herein. 

[0152] It may be desirable to immobilize a target molecule, an anti-target molecule antibody, and/or 
test molecules to facilitate separation of target molecule/test molecule complexes from uncomplexed 
forms, as well as to accommodate automation of the assay. The attachment between a test molecule 
and/or target molecule and the solid support may be covalent or non-covalent (see, e.g., U.S. Patent No. 
6,022,688 for non-covalent attachments). The solid support may be one or more surfaces of the system, 
such as one or more surfaces in each well of a microtiter plate, a surface of a silicon wafer, a surface of a 
bead (see, e.g., Lam, Nature 354: 82-84 (1991)) that is optionally linked to another solid support, or a 
channel in a microfluidic device, for example. Types of solid supports, linker molecules for covalent and 
non-covalent attachments to solid supports, and methods for immobilizing nucleic acids and other 
molecules to solid supports are well known (see, e.g., U.S. Patent Nos. 6,261,776; 5,900,481; 6,133,436; 
and 6,022,688; and WIPO publication WO 01/18234). 



48 



[0153] In an embodiment, target molecule may be immobilized to surfaces via biotin and 
streptavidin. For example, biotinylated target polypeptide can be prepared from biotin-NHS (N-hydroxy- 
succinimide) using techniques known in the art (e.g. , biotinylation kit, Pierce Chemicals, Rockford, IL), 
and immobilized in the wells of streptavidin-coated 96 well plates (Pierce Chemical). In another 
embodiment, a target polypeptide can be prepared as a fusion polypeptide. For example, glutathione-S- 
transferase/target polypeptide fusion can be adsorbed onto glutathione sepharose beads (Sigma Chemical, 
St. Louis, MO) or glutathione derivitized microtiter plates, which are then combined with a test molecule 
under conditions conducive to complex formation (e.g., at physiological conditions for salt and pH). 
Following incubation, the beads or microtiter plate wells are washed to remove any unbound 
components, or the matrix is immobilized in the case of beads, and complex formation is determined 
directly or indirectly as described above. Alternatively, the complexes can be dissociated from the 
matrix, and the level of target molecule binding or activity is determined using standard techniques. 

[0154] In an embodiment, the non-immobilized component is added to the coated surface containing 
the anchored component. After the reaction is complete, unreacted components are removed (e.g., by 
washing) under conditions such that a significant percentage of complexes formed will remain 
immobilized to the solid surface. The detection of complexes anchored on the solid surface can be 
accomplished in a number of manners. Where the previously non-immobilized component is pre-labeled, 
the detection of label immobilized on the surface indicates that complexes were formed. Where the 
previously non-immobilized component is not pre-labeled, an indirect label can be used to detect 
complexes anchored on the surface, e.g. , by adding a labeled antibody specific for the immobilized 
component, where the antibody, in turn, can be directly labeled or indirectly labeled with, e.g., a labeled 
anti-Ig antibody. 

[0155] In another embodiment, an assay is performed utilizing antibodies that specifically bind 
target molecule or test molecule but do not interfere with binding of the target molecule to the test 
molecule. Such antibodies can be derivitized to a solid support, and unbound target molecule may be 
immobilized by antibody conjugation. Methods for detecting such complexes, in addition to those 
described above for the GST-immobilized complexes, include immunodetection of complexes using 
antibodies reactive with the target molecule, as well as enzyme-linked assays which rely on detecting an 
enzymatic activity associated with the target molecule. 

[0156] Cell free assays also can be conducted in a liquid phase. In such an assay, reaction products 
are separated from unreacted components, by any of a number of standard techniques, including but not 
limited to: differential centrifugation (see, e.g., Rivas, G., and Minton, Trends Biochem Sci Aug; 18(8): 
284-7 (1993)); chromatography (gel filtration chromatography, ion-exchange chromatography); 
electrophoresis (see, e.g. , Ausubel et al, eds. Current Protocols in Molecular Biology , J. Wiley: New 
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York (1999)); and immunoprecipitation (see, e.g., Ausubel et al, eds., supra). Media and 
chromatographic techniques are known to one skilled in the art (see, e.g., Heegaard, JMol. Recognit. 
Winter; 11(1-6): 141-8 (1998); Hage & Tweed, J. Chromatogr. B Biomed. Sci. Appl. Oct 10; 699 (1-2): 
499-525 (1997)). Further, fluorescence energy transfer may also be conveniently utilized, as described 
herein, to detect binding without further purification of the complex from solution. 

[0157] In another embodiment, modulators of target molecule expression are identified. For 
example, a cell or cell free mixture is contacted with a candidate compound and the expression of target 
mRNA or target polypeptide is evaluated relative to the level of expression of target mRNA or target 
polypeptide in the absence of the candidate compound. When expression of target mRNA or target 
polypeptide is greater in the presence of the candidate compound than in its absence, the candidate 
compound is identified as an agonist of target mRNA or target polypeptide expression. Alternatively, 
when expression of target mRNA or target polypeptide is less (e.g. , less with statistical significance) in 
the presence of the candidate compound than in its absence, the candidate compound is identified as an 
antagonist or inhibitor of target mRNA or target polypeptide expression. The level of target mRNA or 
target polypeptide expression can be determined by methods described herein. 

[0158] In another embodiment, binding partners that interact with a target molecule are detected. 
The target molecules can interact with one or more cellular or extracellular macromolecules, such as 
polypeptides in vivo, and these interacting molecules are referred to herein as "binding partners." 
Binding partners can agonize or antagonize target molecule biological activity. Also, test molecules that 
agonize or antagonize interactions between target molecules and binding partners can be useful as 
therapeutic molecules as they can up-regulate or down-regulated target molecule activity in vivo and 
thereby treat osteoarthritis. 

[0159] Binding partners of target molecules can be identified by methods known in the art. For 
example, binding partners may be identified by lysing cells and analyzing cell lysates by electrophoretic 
techniques. Alternatively, a two-hybrid assay or three-hybrid assay can be utilized (see, e.g., U.S. Patent 
No. 5,283,317; Zervos etal., Cell 72:223-232 (1993); Madura et al., J. Biol. Chem. 268: 12046-12054 
(1993); Bartel etal., Biotechniques 14: 920-924 (1993); Iwabuchi etal., Oncogene 8: 1693-1696 (1993); 
and Brent WO94/10300). A two-hybrid system is based on the modular nature of most transcription 
factors, which consist of separable DNA-binding and activation domains. The assay often utilizes two 
different DNA constructs. In one construct, a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, 
CASPR4 or GPR50 nucleic acid (sometimes referred to as the "bait") is fused to a gene encoding the 
DNA binding domain of a known transcription factor (e.g., GAL-4). In another construct, a DNA 
sequence from a library of DNA sequences that encodes a potential binding partner (sometimes referred 
to as the "prey") is fused to a gene that encodes an activation domain of the known transcription factor. 
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Sometimes, a PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4 or GPR50 nucleic acid 
can be fused to the activation domain. If the "bait" and the "prey" molecules interact in vivo, the DNA- 
binding and activation domains of the transcription factor are brought into close proximity. This 
proximity allows transcription of a reporter gene (e.g., LacZ) which is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be detected and 
cell colonies containing the functional transcription factor can be isolated and used to identify the 
potential binding partner. 

[0160] In an embodiment for identifying test molecules that antagonize or agonize complex 
formation between target molecules and binding partners, a reaction mixture containing the target 
molecule and the binding partner is prepared, under conditions and for a time sufficient to allow complex 
formation. The reaction mixture often is provided in the presence or absence of the test molecule. The 
test molecule can be included initially in the reaction mixture, or can be added at a time subsequent to the 
addition of the target molecule and its binding partner. Control reaction mixtures are incubated without 
the test molecule or with a placebo. Formation of any complexes between the target molecule and the 
binding partner then is detected. Decreased formation of a complex in the reaction mixture containing 
test molecule as compared to in a control reaction mixture indicates that the molecule antagonizes target 
molecule/binding partner complex formation. Alternatively, increased formation of a complex in the 
reaction mixture containing test molecule as compared to in a control reaction mixture indicates that the 
molecule agonizes target molecule/binding partner complex formation. In another embodiment, complex 
formation of target molecule/binding partner can be compared to complex formation of mutant target 
molecule/binding partner (e.g., amino acid modifications in a target polypeptide). Such a comparison can 
be important in those cases where it is desirable to identify test molecules that modulate interactions of 
mutant but not non-mutated target gene products. 

[0161] The assays can be conducted in a heterogeneous or homogeneous format. In heterogeneous 
assays, target molecule and/or the binding partner are immobilized to a solid phase, and complexes are 
detected on the solid phase at the end of the reaction. In homogeneous assays, the entire reaction is 
carried out in a liquid phase. In either approach, the order of addition of reactants can be varied to obtain 
different information about the molecules being tested. For example, test compounds that agonize target 
molecule/binding partner interactions can be identified by conducting the reaction in the presence of the 
test molecule in a competition format. Alternatively, test molecules that agonize preformed complexes, 
e.g., molecules with higher binding constants that displace one of the components from the complex, can 
be tested by adding the test compound to the reaction mixture after complexes have been formed. 

[0162] In a heterogeneous assay embodiment, the target molecule or the binding partner is anchored 
onto a solid surface (e.g., a microtiter plate), while the non-anchored species is labeled, either directly or 
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indirectly. The anchored molecule can be immobilized by non-covalent or covalent attachments. 
Alternatively, an immobilized antibody specific for the molecule to be anchored can be used to anchor 
the molecule to the solid surface. The partner of the immobilized species is exposed to the coated surface 
with or without the test molecule. After the reaction is complete, unreacted components are removed 
(e.g., by washing) such that a significant portion of any complexes formed will remain immobilized on 
the solid surface. Where the non-immobilized species is pre-labeled, the detection of label immobilized 
on the surface is indicative of complex. Where the non-immobilized species is not pre-labeled, an 
indirect label can be used to detect complexes anchored to the surface; e.g., by using a labeled antibody 
specific for the initially non-immobilized species. Depending upon the order of addition of reaction 
components, test compounds that inhibit complex formation or that disrupt preformed complexes can be 
detected. 

[0163] In another embodiment, the reaction can be conducted in a liquid phase in the presence or 
absence of test molecule, where the reaction products are separated from unreacted components, and the 
complexes are detected (e.g., using an immobilized antibody specific for one of the binding components 
to anchor any complexes formed in solution, and a labeled antibody specific for the other partner to 
detect anchored complexes). Again, depending upon the order of addition of reactants to the liquid 
phase, test compounds that inhibit complex or that disrupt preformed complexes can be identified. 

[0164] In an alternate embodiment, a homogeneous assay can be utilized. For example, a preformed 
complex of the target gene product and the interactive cellular or extracellular binding partner product is 
prepared. One or both of the target molecule or binding partner is labeled, and the signal generated by 
the label(s) is quenched upon complex formation (e.g., U.S. Patent No. 4,109,496 that utilizes this 
approach for immunoassays). Addition of a test molecule that competes with and displaces one of the 
species from the preformed complex will result in the generation of a signal above background. In this 
way, test substances that disrupt target molecule/binding partner complexes can be identified. 

[0165] Candidate therapeutics for treating osteoarthritis are identified from a group of test molecules 
that interact with a target molecule. Test molecules are normally ranked according to the degree with 
which they modulate (e.g., agonize or antagonize) a function associated with the target molecule (e.g., 
DNA replication and/or processing, RNA transcription and/or processing, polypeptide production and/or 
processing, and/or biological function/activity), and then top ranking modulators are selected. Also, 
pharmacogenomic information described herein can determine the rank of a modulator. The top 10% of 
ranked test molecules often are selected for further testing as candidate therapeutics, and sometimes the 
top 15%, 20%, or 25% of ranked test molecules are selected for further testing as candidate therapeutics. 
Candidate therapeutics typically are formulated for adniinistration to a subject. 
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Therapeutic Formulations 

[0166] Formulations and pharmaceutical compositions typically include in combination with a 
pharmaceutically acceptable carrier one or more target molecule modulators. The modulator often is a 
test molecule identified as having an interaction with a target molecule by a screening method described 
above. The modulator may be a compound, an antisense nucleic acid, a ribozyme, an antibody, or a 
binding partner. Also, formulations may comprise a target polypeptide or fragment thereof in 
combination with a pharmaceutically acceptable carrier. 

[0167] As used herein, the term "pharmaceutically acceptable carrier" includes solvents, dispersion 
media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Supplementary active compounds can also be 
incorporated into the compositions. Pharmaceutical compositions can be included in a container, pack, or 
dispenser together with instructions for administration. 

[0168] A pharmaceutical composition typically is formulated to be compatible with its intended 
route of administration. Examples of routes of administration include parenteral, e.g., intravenous, 
intradermal, subcutaneous, oral (e.g., inhalation), transdermal (topical), transmucosal, and rectal 
administration. Solutions or suspensions used for parenteral, intradermal, or subcutaneous application 
can include the following components: a sterile diluent such as water for injection, saline solution, fixed 
oils, polyethylene glycols, glycerin, propylene glycol or other synthetic solvents; antibacterial agents 
such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; 
chelating agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or phosphates 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. pH can be adjusted with 
acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral preparation can be 
enclosed in ampoules, disposable syringes or multiple dose vials made of glass or plastic. 

[0169] Oral compositions generally include an inert diluent or an edible carrier. For the purpose of 
oral therapeutic administration, the active compound can be incorporated with excipients and used in the 
form of tablets, troches, or capsules, e.g., gelatin capsules. Oral compositions can also be prepared using 
a fluid carrier for use as a mouthwash. Pharmaceutically compatible binding agents, and/or adjuvant 
materials can be included as part of the composition. The tablets, pills, capsules, troches and the like can 
contain any of the following ingredients, or compounds of a similar nature: a binder such as 
microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a 
disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as magnesium stearate 
or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; 
or a flavoring agent such as peppermint, methyl salicylate, or orange flavoring. 
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[0170] Pharmaceutical compositions suitable for injectable use include sterile aqueous solutions 
(where water soluble) or dispersions and sterile powders for the extemporaneous preparation of sterile 
injectable solutions or dispersion. For intravenous administration, suitable carriers include physiological 
saline, bacteriostatic water, Cremophor EL™ (BASF, Parsippany, NJ) or phosphate buffered saline 
(PBS). In all cases, the composition must be sterile and should be fluid to the extent that easy 
syringability exists. It should be stable under the conditions of manufacture and storage and must be 
preserved against the contaminating action of microorganisms such as bacteria and fungi. The carrier can 
be a solvent or dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. The proper 
fluidity can be maintained, for example, by the use of a coating such as lecithin, by the maintenance of 
the required particle size in the case of dispersion and by the use of surfactants. Prevention of the action 
of microorganisms can be achieved by various antibacterial and antifungal agents, for example, parabens, 
chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. In many cases, it will be preferable to 
include isotonic agents, for example, sugars, polyalcohols such as mannitol, sorbitol, sodium chloride in 
the composition. Prolonged absorption of the injectable compositions can be brought about by including 
in the composition an agent which delays absorption, for example, aluminum monostearate and gelatin. 

[0171] Sterile injectable solutions can be prepared by incorporating the active compound in the 
required amount in an appropriate solvent with one or a combination of ingredients enumerated above, as 
required, followed by filtered sterilization. Generally, dispersions are prepared by incorporating the 
active compound into a sterile vehicle which contains a basic dispersion medium and the required other 
ingredients from those enumerated above. In the case of sterile powders for the preparation of sterile 
injectable solutions, the preferred methods of preparation are vacuum drying and freeze-drying which 
yields a powder of the active ingredient plus any additional desired ingredient from a previously sterile- 
filtered solution thereof. 

[0172] For administration by inhalation, the compounds are delivered in the form of an aerosol 
spray from pressured container or dispenser which contains a suitable propellant, e.g., a gas such as 
carbon dioxide, or a nebulizer. 

[0173] Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be permeated are 
used in the formulation. Such penetrants are generally known in the art, and include, for example, for 
transmucosal administration, detergents, bile salts, and fusidic acid derivatives. Transmucosal 
administration can be accomplished through the use of nasal sprays or suppositories. For transdermal 
administration, the active compounds are formulated into ointments, salves, gels, or creams as generally 
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known in the art. Molecules can also be prepared in the form of suppositories (e.g. , with conventional 
suppository bases such as cocoa butter and other glycerides) or retention enemas for rectal delivery. 

[0174] In one embodiment, active molecules are prepared with carriers that will protect the 
compound against rapid elimination from the body, such as a controlled release formulation, including 
implants and microencapsulated delivery systems. Biodegradable, biocompatible polymers can be used, 
such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and 
polylactic acid. Methods for preparation of such formulations will be apparent to those skilled in the art. 
Materials can also be obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. 
Liposomal suspensions (including liposomes targeted to infected cells with monoclonal antibodies to 
viral antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 
according to methods known to those skilled in the art, for example, as described in U.S. Patent 
No. 4,522,811. 

[0175] It is advantageous to formulate oral or parenteral compositions in dosage unit form for ease 
of administration and uniformity of dosage. Dosage unit form as used herein refers to physically discrete 
units suited as unitary dosages for the subject to be treated; each unit containing a predetermined quantity 
of active compound calculated to produce the desired therapeutic effect in association with the required 
pharmaceutical carrier. 

[0176] Toxicity and therapeutic efficacy of such compounds can be determined by standard 
pharmaceutical procedures in cell cultures or experimental animals, e.g., for determining the LD 5 o (the 
dose lethal to 50% of the population) and the ED 50 (the dose therapeutically effective in 50% of the 
population). The dose ratio between toxic and therapeutic effects is the therapeutic index and it can be 
expressed as the ratio LD 5 o/ED 5 o. Molecules which exhibit high therapeutic indices are preferred. While 
molecules that exhibit toxic side effects may be used, care should be taken to design a delivery system 
that targets such compounds to the site of affected tissue in order to minimize potential damage to 
uninfected cells and, thereby, reduce side effects. 

[0177] The data obtained from the cell culture assays and animal studies can be used in formulating 
a range of dosage for use in humans. The dosage of such molecules lies preferably within a range of 
circulating concentrations that include the ED 50 with little or no toxicity. The dosage may vary within 
this range depending upon the dosage form employed and the route of administration utilized. For any 
molecules used in the methods described herein, the therapeutically effective dose can be estimated 
initially from cell culture assays. A dose may be formulated in animal models to achieve a circulating 
plasma concentration range that includes the IC 50 (i.e., the concentration of the test compound which 
achieves a half-maximal inhibition of symptoms) as determined in cell culture. Such information can be 
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used to more accurately determine useful doses in humans. Levels in plasma may be measured, for 
example, by high performance liquid chromatography. 

[0178] As defined herein, a therapeutically effective amount of protein or polypeptide (i.e., an 
effective dosage) ranges from about 0.001 to 30 mg/kg body weight, sometimes about 0.01 to 25 mg/kg 
body weight, often about 0.1 to 20 mg/kg body weight, and more often about 1 to 10 mg/kg, 2 to 9 
mg/kg, 3 to 8 mg/kg, 4 to 7 mg/kg, or 5 to 6 mg/kg body weight. The protein or polypeptide can be 
administered one time per week for between about 1 to 10 weeks, sometimes between 2 to 8 weeks, often 
between about 3 to 7 weeks, and more often for about 4, 5, or 6 weeks. The skilled artisan will 
appreciate that certain factors may influence the dosage and timing required to effectively treat a subject, 
including but not limited to the severity of the disease or disorder, previous treatments, the general health 
and/or age of the subject, and other diseases present. Moreover, treatment of a subject with a 
therapeutically effective amount of a protein, polypeptide, or antibody can include a single treatment or, 
preferably, can include a series of treatments. 

[0179] With regard to polypeptide formulations, featured herein is a method for treating 
osteoarthritis in a subject, which comprises contacting one or more cells in the subject with a first 
polypeptide, where the subject comprises a second polypeptide having one or more polymorphic 
variations associated with cancer, and where the first polypeptide comprises fewer polymorphic 
variations associated with cancer than the second polypeptide. The first and second polypeptides are 
encoded by a nucleic acid which comprises a nucleotide sequence in SEQ ID NO: 1-17; a nucleotide 
sequence which encodes a polypeptide consisting of an amino acid sequence encoded by a nucleotide 
sequence referenced in SEQ ID NO: 1 -1 7; a nucleotide sequence which encodes a polypeptide that is 
90% or more identical to an amino acid sequence encoded by a nucleotide sequence of SEQ ID NO: 1-17 
and a nucleotide sequence 90% or more identical to a nucleotide sequence in SEQ ID NO: 1-17. The 
subject often is a human. 

[0180] For antibodies, a dosage of 0.1 mg/kg of body weight (generally 10 mg/kg to 20 mg/kg) is 
often utilized. If the antibody is to act in the brain, a dosage of 50 mg/kg to 100 mg/kg is often 
appropriate. Generally, partially human antibodies and fully human antibodies have a longer half-life 
within the human body than other antibodies. Accordingly, lower dosages and less frequent 
administration is often possible. Modifications such as lipidation can be used to stabilize antibodies and 
to enhance uptake and tissue penetration (e.g., into the brain). A method for lipidation of antibodies is 
described by Cruikshank et ah, J. Acquired Immune Deficiency Syndromes and Human Retrovirology 
74:193(1997). 

[0181] Antibody conjugates can be used for modifying a given biological response, the drug moiety 
is not to be construed as limited to classical chemical therapeutic agents. For example, the drug moiety 
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may be a protein or polypeptide possessing a desired biological activity. Such proteins may include, for 
example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin; a polypeptide such as 
tumor necrosis factor, alpha-interferon, beta-interferon, nerve growth factor, platelet derived growth 
factor, tissue plasminogen activator; or, biological response modifiers such as, for example, lymphokines, 
interleukin-1 ("EL-1"), interleukin-2 ("IL-2"), interleukin-6 ("EL-6"), granulocyte macrophage colony 
stimulating factor ("GM-CSF"), granulocyte colony stimulating factor ("G-CSF"), or other growth 
factors. Alternatively, an antibody can be conjugated to a second antibody to form an antibody 
heteroconjugate as described by Segal in U.S. Patent No. 4,676,980. 

[0182] For compounds, exemplary doses include milligram or microgram amounts of the compound 
per kilogram of subject or sample weight, for example, about 1 microgram per kilogram to about 500 
milligrams per kilogram, about 100 micrograms per kilogram to about 5 milligrams per kilogram, or 
about 1 microgram per kilogram to about 50 micrograms per kilogram. It is understood that appropriate 
doses of a small molecule depend upon the potency of the small molecule with respect to the expression 
or activity to be modulated. When one or more of these small molecules is to be administered to an 
animal (e.g., a human) in order to modulate expression or activity of a polypeptide or nucleic acid 
described herein, a physician, veterinarian, or researcher may, for example, prescribe a relatively low 
dose at first, subsequently increasing the dose until an appropriate response is obtained. In addition, it is 
understood that the specific dose level for any particular animal subject will depend upon a variety of 
factors including the activity of the specific compound employed, the age, body weight, general health, 
gender, and diet of the subject, the time of administration, the route of administration, the rate of 
excretion, any drug combination, and the degree of expression or activity to be modulated. 

[0183] With regard to nucleic acid formulations, gene therapy vectors can be delivered to a subject 
by, for example, intravenous injection, local administration (see, e.g., U.S. Patent 5,328,470) or by 
stereotactic injection (see e.g., Chen et al, (1994) Proc. Natl. Acad. Sci. USA 97:3054-3057). 
Pharmaceutical preparations of gene therapy vectors can include a gene therapy vector in an acceptable 
diluent, or can comprise a slow release matrix in which the gene delivery vehicle is imbedded. 
Alternatively, where the complete gene delivery vector can be produced intact from recombinant cells 
(e.g., retroviral vectors) the pharmaceutical preparation can include one or more cells which produce the 
gene delivery system. Examples of gene delivery vectors are described herein. 

Therapeutic Methods 

[0184] A therapeutic formulation described above can be administered to a subject in need of a 
therapeutic for inducing a desired biological response.. Therapeutic formulations can be administered by 
any of the paths described herein. With regard to both prophylactic and therapeutic methods of 
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treatment, such treatments may be specifically tailored or modified, based on knowledge obtained from 
pharmacogenomic analyses described herein. 

[0185] As used herein, the term "treatment" is defined as the application or administration of a 
therapeutic formulation to a subject, or application or administration of a therapeutic agent to an isolated 
tissue or cell line from a subject with the purpose to cure, heal, alleviate, relieve, alter, remedy, 
ameliorate, improve or affect osteoarthritis, symptoms of osteoarthritis or a predisposition towards 
osteoarthritis. A therapeutic formulation includes, but is not limited to, small molecules, peptides, 
antibodies, ribozymes and antisense oligonucleotides. Administration of a therapeutic formulation can 
occur prior to the manifestation of symptoms characteristic of osteoarthritis, such that osteoarthritis is 
prevented or delayed in its progression. The appropriate therapeutic composition can be determined 
based on screening assays described herein. 

[0186] As discussed, successful treatment of osteoarthritis can be brought about by techniques that 
serve to agonize target molecule expression or function, or alternatively, antagonize target molecule 
expression or function. These techniques include administration of modulators that include, but are not 
limited to, small organic or inorganic molecules; antibodies (including, for example, polyclonal, 
monoclonal, humanized, anti-idiotypic, chimeric or single chain antibodies, and Fab, F(ab'>2 and Fab 
expression library fragments, scFV molecules, and epitope-binding fragments thereof); and peptides, 
phosphopeptides, or polypeptides. 

[0187] Further, antisense and ribozyme molecules that inhibit expression of the target gene can also 
be used to reduce the level of target gene expression, thus effectively reducing the level of target gene 
activity. Still further, triple helix molecules can be utilized in reducing the level of target gene activity. 
Antisense, ribozyme and triple helix molecules are discussed above. It is possible that the use of 
antisense, ribozyme, and/or triple helix molecules to reduce or inhibit mutant gene expression can also 
reduce or inhibit the transcription (triple helix) and/or translation (antisense, ribozyme) of mRNA 
produced by normal target gene alleles, such that the concentration of normal target gene product present 
can be lower than is necessary for a normal phenotype. In such cases, nucleic acid molecules that encode 
and express target gene polypeptides exhibiting normal target gene activity can be introduced into cells 
via gene therapy method. Alternatively, in instances in that the target gene encodes an extracellular 
polypeptide, it can be preferable to co-administer normal target gene polypeptide into the cell or tissue in 
order to maintain the requisite level of cellular or tissue target gene activity. 

[0188] Another method by which nucleic acid molecules may be utilized in treating or preventing 
osteoarthritis is use of aptamer molecules specific for target molecules. Aptamers are nucleic acid 
molecules having a tertiary structure which permits them to specifically bind to ligands {see, e.g., 



58 



PATENT 

Docket 524593008800 



Osborne, etal, Curr. Opin. Chem. Biol.l(l): 5-9 (1997); and Patel, D. J., Curr. Opin. Chem. Biol. 
Jun;l(l): 32-46 (1997)). 

[0189] Yet another method of utilizing nucleic acid molecules for osteoarthritis treatment is gene 
therapy, which can also be referred to as allele therapy. Provided herein is a gene therapy method for 
treating osteoarthritis in a subject, which comprises contacting one or more cells in the subject or from 
the subject with a nucleic acid having a first nucleotide sequence (e.g., the first nucleotide sequence is 
identical to or substantially identical to a nucleotide sequence of SEQ ID NO: 1-17). Genomic DNA in 
the subject comprises a second nucleotide sequence having one or more polymorphic variations 
associated with osteoarthritis (e.g., the second nucleotide sequence is identical to or substantially 
identical to a nucleotide sequence of SEQ ID NO: 1-6). The first and second nucleotide sequences 
typically are substantially identical to one another, and the first nucleotide sequence comprises fewer 
polymorphic variations associated with osteoarthritis than the second nucleotide sequence. The first 
nucleotide sequence may comprise a gene sequence that encodes a full-length polypeptide or a fragment 
thereof. The subject is often a human. Allele therapy methods often are utilized in conjunction with a 
method of first determining whether a subject has genomic DNA that includes polymorphic variants 
associated with osteoarthritis. 

[0190] In another allele therapy embodiment, provided herein is a method which comprises 
contacting one or more cells in the subject or from the subject with a polypeptide encoded by a nucleic 
acid having a first nucleotide sequence (e.g., the first nucleotide sequence is identical to or substantially 
identical to the nucleotide sequence of SEQ ID NO: 1-17). Genomic DNA in the subject comprises a 
second nucleotide sequence having one or more polymorphic variations associated with osteoarthritis 
(e.g., the second nucleotide sequence is identical to or substantially identical to a nucleotide sequence of 
SEQ ID NO: 1-6). The first and second nucleotide sequences typically are substantially identical to one 
another, and the first nucleotide sequence comprises fewer polymorphic variations associated with 
osteoarthritis than the second nucleotide sequence. The first nucleotide sequence may comprise a gene 
sequence that encodes a full-length polypeptide or a fragment thereof. The subject is often a human. 

[0191] For antibody-based therapies, antibodies can be generated that are both specific for target 
molecules and that reduce target molecule activity. Such antibodies may be administered in instances 
where antagonizing a target molecule function is appropriate for the treatment of osteoarthritis. 

[0192] In circumstances where stimulating antibody production in an animal or a human subject by 
injection with a target molecule is harmful to the subject, it is possible to generate an immune response 
against the target molecule by use of anti-idiotypic antibodies {see, e.g., Herlyn, Ann. Med.; 3 1(1): 66-78 
(1999); and Bhattacharya-Chatterjee & Foon, Cancer Treat. Res.; 94: 51-68 (1998)). Introducing an 
anti-idiotypic antibody to a mammal or human subject often stimulates production of anti-anti-idiotypic 
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antibodies, which typically are specific to the target molecule. Vaccines directed to osteoarthritis also 
may be generated in this fashion. 

[0193] In instances where the target molecule is intracellular and whole antibodies are used, 
internalizing antibodies may be preferred. Lipofectin or liposomes can be used to deliver the antibody or 
a fragment of the Fab region that binds to the target antigen into cells. Where fragments of the antibody 
are used, the smallest inhibitory fragment that binds to the target antigen is preferred. For example, 
peptides having an amino acid sequence corresponding to the Fv region of the antibody can be used. 
Alternatively, single chain neutralizing antibodies that bind to intracellular target antigens can also be 
administered. Such single chain antibodies can be administered, for example, by expressing nucleotide 
sequences encoding single-chain antibodies within the target cell population {see, e.g., Marasco et al, 
Proc. Natl. Acad. Sci. USA 90: 7889-7893 (1993)). 

[0194] Modulators can be administered to a patient at therapeutically effective doses to treat 
osteoarthritis. A therapeutically effective dose refers to an amount of the modulator sufficient to result in 
amelioration of symptoms of osteoarthritis. Toxicity and therapeutic efficacy of modulators can be 
determined by standard pharmaceutical procedures in cell cultures or experimental animals, e.g. , for 
determining the LD 50 (the dose lethal to 50% of the population) and the ED 50 (the dose therapeutically 
effective in 50% of the population). The dose ratio between toxic and therapeutic effects is the 
therapeutic index and it can be expressed as the ratio LD50/ED50. Modulators that exhibit large 
therapeutic indices are preferred. While modulators that exhibit toxic side effects can be used, care 
should be taken to design a delivery system that targets such molecules to the site of affected tissue in 
order to minimize potential damage to uninfected cells, thereby reducing side effects. 

[0195] Data obtained from cell culture assays and animal studies can be used in formulating a range 
of dosages for use in humans. The dosage of such compounds lies preferably within a range of 
circulating concentrations that include the ED 50 with little or no toxicity. The dosage can vary within this 
range depending upon the dosage form employed and the route of administration utilized. For any 
compound used in the methods described herein, the therapeutically effective dose can be estimated 
initially from cell culture assays. A dose can be formulated in animal models to achieve a circulating 
plasma concentration range that includes the IC 50 (i.e., the concentration of the test compound that 
achieves a half-maximal inhibition of symptoms) as determined in cell culture. Such information can be 
used to more accurately determine useful doses in humans. Levels in plasma can be measured, for 
example, by high performance liquid chromatography. 

[0196] Another example of effective dose determination for an individual is the ability to directly 
assay levels of "free" and "bound" compound in the serum of the test subject. Such assays may utilize 
antibody mimics and/or "biosensors" that have been created through molecular imprinting techniques. 
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Molecules that modulate target molecule activity are used as a template, or "imprinting molecule", to 
spatially organize polymerizable monomers prior to their polymerization with catalytic reagents. The 
subsequent removal of the imprinted molecule leaves a polymer matrix which contains a repeated 
"negative image" of the compound and is able to selectively rebind the molecule under biological assay 
conditions. A detailed review of this technique can be seen in Ansell et al., Current Opinion in 
Biotechnology 7: 89-94 (1996) and in Shea, Trends in Polymer Science 2: 166-173 (1994). Such 
"imprinted" affinity matrixes are amenable to ligand-binding assays, whereby the immobilized 
monoclonal antibody component is replaced by an appropriately imprinted matrix. An example of the 
use of such matrixes in this way can be seen in Vlatakis, et al., Nature 361: 645-647 (1993). Through the 
use of isotope-labeling, the "free" concentration of compound which modulates target molecule 
expression or activity readily can be monitored and used in calculations of IC 50 . Such "imprinted" 
affinity matrixes can also be designed to include fluorescent groups whose photon-emitting properties 
measurably change upon local and selective binding of target compound. These changes readily can be 
assayed in real time using appropriate fiberoptic devices, in turn allowing the dose in a test subject to be 
quickly optimized based on its individual IC 50 . An example of such a "biosensor" is discussed in Kriz et 
al., Analytical Chemistry 67: 2142-2144 (1995). 

[0197] The examples set forth below are intended to illustrate but not limit the invention. 

Examples 

[0198] In the following studies a group of subjects was selected according to specific parameters 
relating to osteoarthritis. Nucleic acid samples obtained from individuals in the study group were 
subjected to genetic analysis, which identified associations between osteoarthritis and polymorphisms in 
the following genes: PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4, and GPR50 
(herein referred to as "targets"). The polymorphisms were genotyped again in two replication cohorts 
consisting of individuals selected for OA. In addition, SNPs proximal to the incident polymorphisms 
were identified and allelotyped in OA case and control pools. Methods are described for producing 
PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4, and GPR50 polypeptide and 
polypeptide variants thereof in vitro or in vivo; PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, 
CASPR4, and GPR50 nucleic acids or polypeptides and variants thereof are utilized for screening test 
molecules for those that interact with PADI2, APOB, IL1RL2, WASPIP, BVES, PELI2, LOXL1, CASPR4, 
and GPR50 molecules. Test molecules identified as interactors with PADI2, APOB, IL1RL2, WASPIP, 
BVES, PEL12, LOXL1, CASPR4, and GPR50 molecules and variants thereof are further screened in vivo 
to determine whether they treat osteoarthritis. 
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Example 1 
Samples and Pooling Strateg ies 

Sample Selection 

[0199] Blood samples were collected from individuals diagnosed with knee osteoarthritis, which 
were referred to as case samples. Also, blood samples were collected from individuals not diagnosed 
with knee osteoarthritis as gender and age-matched controls. A database was created that listed all 
phenotypic trait information gathered from individuals for each case and control sample. Genomic DNA 
was extracted from each of the blood samples for genetic analyses. 

DNA Extraction from Blood Samples 

[0200] Six to ten milliliters of whole blood was transferred to a 50 ml tube containing 27 ml of red 
cell lysis solution (RCL). The tube was inverted until the contents were mixed. Each tube was incubated 
for 10 minutes at room temperature and inverted once during the incubation. The tubes were then 
centnfuged for 20 minutes at 3000 x g and the supernatant was carefully poured off. 100-200 ul of 
residual liquid was left in the tube and was pipetted repeatedly to resuspend the pellet in the residual 
supernatant. White cell lysis solution (WCL) was added to the tube and pipetted repeatedly until 
completely mixed. While no incubation was normally required, the solution was incubated at 37°C or 
room temperature if cell clumps were visible after mixing until the solution was homogeneous. 2 ml of 
protein precipitation was added to the cell lysate. The mixtures were vortexed vigorously at high speed 
for 20 sec to mix the protein precipitation solution uniformly with the cell lysate, and then centrifuged for 
10 minutes at 3000 x g. The supernatant containing the DNA was then poured into a clean 15 ml tube, 
which contained 7 ml of 100% isopropanol. The samples were mixed by inverting the tubes gently until 
white threads of DNA were visible. Samples were centrifuged for 3 minutes at 2000 x g and the DNA 
was visible as a small white pellet. The supernatant was decanted and 5 ml of 70% ethanol was added to 
each tube. Each tube was inverted several times to wash the DNA pellet, and then centrifuged for 1 
minute at 2000 x g. The ethanol was decanted and each tube was drained on clean absorbent paper. The 
DNA was dried in the tube by inversion for 10 minutes, and then 1000 ul of IX TE was added. The size 
of each sample was estimated, and less TE buffer was added during the following DNA hydration step if 
the sample was smaller. The DNA was allowed to rehydrate overnight at room temperature, and DNA 
samples were stored at 2-8°C. 

[0201] DNA was quantified by placing samples on a hematology mixer for at least 1 hour. DNA 
was serially diluted (typically 1 :80, 1 : 160, 1 :320, and 1 :640 dilutions) so that it would be within the 
measurable range of standards. 125 ul of diluted DNA was transferred to a clear U-bottom microtitre 

62 



PATENT 

Docket 524593008800 



plate, and 125 pi of IX TE buffer was transferred into each well using a multichannel pipette. The DNA 
and IX TE were mixed by repeated pipetting at least 15 times, and then the plates were sealed. 50 pi of 
diluted DNA was added to wells A5-H1 2 of a black flat bottom microtitre plate. Standards were inverted 
six times to mix them, and then 50 pi of IX TE buffer was pipetted into well Al, 1000 ng/ml of standard 
was pipetted into well A2, 500 ng/ml of standard was pipetted into well A3, and 250 ng/ml of standard 
was pipetted into well A4. PicoGreen (Molecular Probes, Eugene, Oregon) was thawed and freshly 
diluted 1 :200 according to the number of plates that were being measured. PicoGreen was vortexed and 
then 50pl was pipetted into all wells of the black plate with the diluted DNA. DNA and PicoGreen were 
mixed by pipetting repeatedly at least 1 0 times with the multichannel pipette. The plate was placed into a 
Fluoroskan Ascent Machine (microplate fluorometer produced by Labsystems) and the samples were 
allowed to incubate for 3 minutes before the machine was run using filter pairs 485 nm excitation and 
538 nm emission wavelengths. Samples having measured DNA concentrations of greater than 450 ng/pl 
were re-measured for conformation. Samples having measured DNA concentrations of 20 ng/pl or less 
were re-measured for confirmation. 

Pooling Strategies - Discovery Cohort 

[0202] Samples were derived from the Nottingham knee OA family study (UK) where index cases 
were identified through a knee replacement registry. Siblings were approached and assessed with knee x- 
rays and assigned status as affected or unaffected. In all 1,157 individuals were available. In order to 
create same-sex pools of appropriate sizes, 335 unrelated female individuals with OA from the 
Nottingham OA sample were selected for the case pool. The control pool was made up of unrelated 
female individuals from the St. Thomas twin study (England) with normal knee x-rays and without other 
indications of OA, regardless of anatomical location, as well as lacking family history of OA. The St. 
Thomas twin study consists of Caucasian, female participants from the St. Thomas' Hospital, London, 
adult-twin registry, which is a voluntary registry of >4,000 twin pairs ranging from 1 8 to 76 years of age. 
The female case samples and female control samples are described further in Table 1 below. 

[0203] A select set of samples from each group were utilized to generate pools, and one pool was 
created for each group. Each individual sample in a pool was represented by an equal amount of 
genomic DNA. For example, where 25 ng of genomic DNA was utilized in each PCR reaction and there 
were 200 individuals in each pool, each individual would provide 125 pg of genomic DNA. Inclusion or 
exclusion of samples for a pool was based upon the following criteria: the sample was derived from an 
individual characterized as Caucasian; the sample was derived from an individual of British paternal and 
maternal descent; case samples were derived from individuals diagnosed with specific knee osteoarthritis 
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(OA) and were recruited from an OA knee replacement clinic. Control samples were derived from 
individuals free of OA, family history of OA, and rheumatoid arthritis. Also, sufficient genomic DNA 
was extracted from each blood sample for all allelotyping and genotyping reactions performed during the 
study. Phenotype information from each individual was collected and included age of the individual, 
gender, family history of OA, general medical information (e.g., height, weight, thyroid disease, 
diabetes, psoriasis, hysterectomy), joint history (previous and current symptoms, joint-related operations, 
age at onset of symptoms, date of primary diagnosis, age of individual as of primary diagnosis and order 
of involvement), and knee-related findings (crepitus, restricted passive movement, bony 
swelling/deformity). Additional knee information included knee history, current symptoms, any major 
knee injury, menisectomy, knee replacement surgery, age of surgery, and treatment history (including 
hormone replace therapy (HRT)). Samples that met these criteria were added to appropriate pools based 
on disease status. 

[0204} The selection process yielded the pools set forth in Table 1 , which were used in the studies 
that follow: 



TABLE 1 





Female case 


Female control 


Pool size 
(Number) 


335 


335 


Pool Criteria 

(ex: case/control) 


control 


case 


Mean Age 

(ex: years) 


57.21 


69.95 



Example 2 

Association of Polymorphic Variants with Osteoarthritis 

[0205] A whole-genome screen was performed to identify particular SNPs associated with 
occurrence of osteoarthritis. As described in Example 1 , two sets of samples were utilized, which 
included samples from female individuals having knee osteoarthritis (osteoarthritis cases), and samples 
from female individuals not having knee osteoarthritis (female controls). The initial screen of each pool 
was performed in an allelotyping study, in which certain samples in each group were pooled. By pooling 
DNA from each group, an allele frequency for each SNP in each group was calculated. These allele 
frequencies were then compared to one another. Particular SNPs were considered as being associated 
with osteoarthritis when allele frequency differences calculated between case and control pools were 
statistically significant. SNP disease association results obtained from the allelotyping study were then 
validated by genotyping each associated SNP across all samples from each pool. The results of the 
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genotyping then were analyzed, allele frequencies for each group were calculated from the individual 
genotyping results, and a p-value was calculated to determine whether the case and control groups had 
statistically significant differences in allele frequencies for a particular SNP. When the genotyping 
results agreed with the original allelotyping results, the SNP disease association was considered validated 
at the genetic level. 

SNP Panel Used for Genetic Analy ses 

[0206] A whole-genome SNP screen began with an initial screen of approximately 25,000 SNPs 
over each set of disease and control samples using a pooling approach. The pools studied in the screen 
are described in Example 1 . The SNPs analyzed in this study were part of a set of 25,488 SNPs 
confirmed as being statistically polymorphic as each is characterized as having a minor allele frequency 
of greater than 10%. The SNPs in the set reside in genes or in close proximity to genes, and many reside 
in gene exons. Specifically, SNPs in the set are located in exons, introns, and within 5,000 base-pairs 
upstream of a transcription start site of a gene. In addition, SNPs were selected according to the 
following criteria: they are located in ESTs; they are located in Locuslink or Ensembl genes; and they are 
located in Genomatix promoter predictions. SNPs in the set were also selected on the basis of even 
spacing across the genome, as depicted in Table 2. 

[0207] A case-control study design using a whole genome association strategy involving 
approximately 28,000 single nucleotide polymorphisms (SNPs) was employed. Approximately 25,000 
SNPs were evenly spaced in gene-based regions of the human genome with a median inter-marker 
distance of about 40,000 base pairs. Additionally, approximately 3,000 SNPs causing amino acid 
substitutions in genes described in the literature as candidates for various diseases were used. The case- 
control study samples were of female Caucasian origin (British paternal and maternal descent) 670 
individuals were equally distributed in two groups: female controls and female cases. The whole genome 
association approach was first conducted on 2 DNA pools representing the 2 groups. Significant markers 
were confirmed by individual genotyping. 



TABLE 2 



General Statistics 


Spacin, 


2 Statistics 


Total # of SNPs 


25,488 


Median 


37,058 bp 


#of Exonic SNPs 


>4,335 (17%) 


Minimum* 


1,000 bp 


# SNPs with refSNP ID 


20,776 (81%) 


Maximum* 


3,000,000 bp 


Gene Coverage 


>1 0,000 


Mean 


122,412 bp 


Chromosome Coverage 


All 


Std Deviation 


373,325 bp 






^Excludes outliers 
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Allelotyping and Genotyping Results 

[0208] The genetic studies summarized above and described in more detail below identified allelic 
variants in the target genes that are associated with osteoarthritis. 

Assay for Verifying. Allelotyping, and Genotyping SNPs 

[0209] A MassARRAY™ system (Sequenom, Inc.) was utilized to perform SNP genotyping in a 
high-throughput fashion. This genotyping platform was complemented by a homogeneous, single-tube 
assay method (hME™ or homogeneous MassEXTEND™ (Sequenom, Inc.)) in which two genotyping 
primers anneal to and amplify a genomic target surrounding a polymorphic site of interest. A third 
primer (the MassEXTEND™ primer), which is complementary to the amplified target up to but not 
including the polymorphism, was then enzymatically extended one or a few bases through the 
polymorphic site and then terminated. 

[0210] For each polymorphism, SpectroDESIGNER™ software (Sequenom, Inc.) was used to 
generate a set of PCR primers and a MassEXTEND™ primer which where used to genotype the 
polymorphism. Other primer design software could be used or one of ordinary skill in the art could 
manually design primers based on his or her knowledge of the relevant factors and considerations in 
designing such primers. Table 3 shows PCR primers and Table 4 shows extension primers used for 
analyzing polymorphisms. The initial PCR amplification reaction was performed in a 5 ial total volume 
containing IX PCR buffer with 1.5 mM MgCl 2 (Qiagen), 200 uM each of dATP, dGTP, dCTP, dTTP 
(Gibco-BRL), 2.5 ng of genomic DNA, 0.1 units of HotStar DNA polymerase (Qiagen), and 200 nM 
each of forward and reverse PCR primers specific for the polymorphic region of interest. 



TABLE 3: PCR Primers 



SNP 
Reference 


Forward PCR primer 


Reverse PCR primer 


rs910223 


ACGTTGGATGACAGAGTGTCAGGGCTCAGA 


ACGTTGGATGTGG I I I I I CCAGTGTCTTAC 


rs1367117 


ACGTTGGATGTTGGTTTTCTTCAGCAAGGC 


ACGTTGGATGAGCTTCATCCTGAAGACCAG 


rs1024791 


ACGTTGGATGGTGTAAGGGACTGCAGATAC 


ACGTTGGATGAAACAGAACCAGGAGGTTGG 


rs 1465621 


ACGTTGGATGTTCTCCTCCCATTCTTCCTG 


ACGTTGGATGGCGGGACTAGAAGTAGATTC 


rs1018810 


ACGTTGGATGTGCTGCTCCCATTTCTCATG 


ACGTTGGATGAAGGAGTAGAGACCTTGCTG 


rs242392 


ACGTTGGATGTGTTTGGGCTGCTGTGGCTCT 


ACGTTGGATGACCACTTCTCACGGTTACTG 


rs8818 


ACGTTGGATGAATCTCTCCCCTTCCAAAGC 


ACGTTGGATGTCCCTGTGGTTTTCATCCAC 


rs1 395486 


ACGTTGGATGCTCATTTATTTCATGTTCAC 


ACGTTGGATGTGCTGGAATAATGATTGTTG 


rs512294 


ACGTTGGATGTCTTGCTACCCACCTCCGAG 


ACGTTGGATGAGAGCTCATGAGGGAATGGG 



[0211] Samples were incubated at 95°C for 15 minutes, followed by 45 cycles of 95°C for 20 
seconds, 56°C for 30 seconds, and 72°C for 1 minute, finishing with a 3 minute final extension at 72°C. 



66 



PATENT 

Docket 524593008800 



Following amplification, shrimp alkaline phosphatase (SAP) (0.3 units in a 2 ul volume) (Amersham 
Pharmacia) was added to each reaction (total reaction volume was 7 ul) to remove any residual dNTPs 
that were not consumed in the PCR step. Samples were incubated for 20 minutes at 37°C, followed by 5 
minutes at 85°C to denature the SAP. 

[0212] Once the SAP reaction was complete, a primer extension reaction was initiated by adding a 
polymorphism-specific MassEXTEND™ primer cocktail to each sample. Each MassEXTEND™ 
cocktail included a specific combination of dideoxynucleotides (ddNTPs) and deoxynucleotides (dNTPs) 
used to distinguish polymorphic alleles from one another. Methods for verifying, allelotyping and 
genotyping SNPs are disclosed, for example, in U.S. Pat. No. 6,258,538, the content of which is hereby 
incorporated by reference. In Table 4, ddNTPs are shown and the fourth nucleotide not shown is the 
dNTP. 

TABLE 4: Extension Primers 



SNP 
Reference 



Termination 
Mix 



GGGTCTGCACTGGTCCCA 
AGCCATACACCTCTTTCAGG 
CTGGCTGATGTCAGAAAGCA 
CCATTCTTCCTGACATTCGCC 
CTGCTTTTATACATGCCACAC 
CTGCTGTGGCTCTACTGGT 
AGCCCCCAACCCACAGGCA 
TTTCATGTTCACAAAAAATCTTCT 
AGCTGGAGAGCAAACCACC 



[0213] The MassEXTEND™ reaction was performed in a total volume of 9 ul, with the addition of 
IX ThermoSequenase buffer, 0.576 units of ThermoSequenase (Amersham Pharmacia), 600 nM 
MassEXTEND™ primer, 2 mM of ddATP and/or ddCTP and/or ddGTP and/or ddTTP, and 2 mM of 
dATP or dCTP or dGTP or dTTP. The deoxy nucleotide (dNTP) used in the assay normally was 
complementary to the nucleotide at the polymorphic site in the amplicon. Samples were incubated at 
94°C for 2 minutes, followed by 55 cycles of 5 seconds at 94°C, 5 seconds at 52°C, and 5 seconds 
at 72°C. 

[0214] Following incubation, samples were desalted by adding 16 ul of water (total reaction volume 
was 25 pi), 3 mg of SpectroCLEAN™ sample cleaning beads (Sequenom, Inc.) and allowed to incubate 
for 3 minutes with rotation. Samples were then robotically dispensed using a piezoelectric dispensing 
device (SpectroJET™ (Sequenom, Inc.)) onto either 96-spot or 384-spot silicon chips containing a matrix 
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that crystallized each sample (SpectroCHIP™ (Sequenom, Inc.)). Subsequently, MALDI-TOF mass 
spectrometry (Biflex and Autoflex MALDI-TOF mass spectrometers (Bruker Daltonics) can be used) and 
SpectroTYPER RT™ software (Sequenom, Inc.) were used to analyze and interpret the SNP genotype for 
each sample. 

Genetic Analysis 

[0215] Minor allelic frequencies for the polymorphisms set forth in Table A were verified as being 
10% or greater using the extension assay described above in a group of samples isolated from 92 
individuals originating from the state of Utah in the United States, Venezuela and France (Coriell cell 
repositories). 

[0216] Genotyping results are shown for female pools in Table 5. In Table 5, "AF" refers to allelic 
frequency; and "F case" and "F control" refer to female case and female control groups, respectively. 

TABLE 5: Genotyping Results 

SNP Reference 



G =0.158 
C = 0.842 



[0217] All of the single marker alleles set forth in Table A were considered validated, since the 
genotyping data agreed with the allelotyping data and each SNP significantly associated with 
osteoarthritis. Particularly significant associations with osteoarthritis are indicated by a calculated p- 
value of less than 0.05 for genotype results. 
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Example 3 

Association of Polymorphic Variants with Osteoarthritis in Replication Cohorts 

[0218] The single marker polymorphisms set forth in Table A were genotyped again in two 
replication cohorts consisting of individuals selected for OA. 

Sample Selection and Pooling Strategies - Replication Sample 1 

[0219] A second case control sample (replication sample #1) was created by using 100 Caucasian 
female cases from Chingford, UK, and 148 unrelated female cases from the St. Thomas twin study. 
Cases were defined as having Kellgren-Lawrence (KL) scores of at least 2 in at least one knee x-ray. In 
addition, 199 male knee replacement cases from Nottingham were included. (For a cohort description, 
see the Nottingham description provided in Example 1 ). The control pool was made up of unrelated 
female individuals from the St. Thomas twin study (England) with normal knee x-rays and without other 
indications of OA, regardless of anatomical location, as well as lacking family history of OA. The St. 
Thomas twin study consists of Caucasian, female participants from the St. Thomas' Hospital, London, 
adult-twin registry, which is a voluntary registry of >4,000 twin pairs ranging from 1 8 to 76 years of age. 
The replication sample 1 cohort was used to replicate the initial results. Table 6 below summarizes the 
selected phenotype data collected from the case and control individuals. 



TABLE 6 



Phenotype 


Female cases (n=248): 


Male cases (n=199): 


Female controls (n=313): 




median (range)/ (n,%) 


median (range)/ (n,%) 


mean (range)/ (n,%) 


Age 


59 (39- 73) 


66 (45- 73) 


55 (50- 72) 


Height (cm) 


162(141-178) 


175(152-198) 


162 (141- 176) 


Weight (kg) 


68 (51- 123) 


86 (62-127) 


64(40-111) 


Body mass index 
(kg/m 2 ) 


26(18-44) 


29 (21-41) 


24(18- 46) 


Kellgren- 


0 (63, 26%), 1 (20, 8%), 2 






Lawrence* left 


(105, 43%), 3 (58, 23%), 4 


NA 


NA 


knee 


(1,0%) 






Kellgren- 


0(43, 7%), 1 (18, 7%), 2 






Lawrence* right 


(127, 52%), 3 (57, 23%), 4 


NA 


NA 


knee 


(1,0%) 






KL* >2 both 


No (145, 59%), Yes (101, 


NA 


NA 


knees 


41%) 


KL* >2 either 
knee 


No (0, 0%), Yes (248, 100%) 


NA 


NA 
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* 0: normal, 1 : doubtful, 2: definite osteophyte (bony protuberance), 3: joint space 
narrowing (with or without osteophyte), 4: joint deformity 

Sample Selection and Pooling Strategies - Replication Sample 2 

[0220] A third case control sample (replication sample #2) was created by using individuals with 
symptoms of OA from Newfoundland, Canada. These individuals were recruited and examined by 
rheumatologists. Affected joints were x-rayed and a final diagnosis of definite or probable OA was made 
according to American College of Rheumatology criteria by a single rheumatologist to avoid any inter- 
examiner diagnosis variability. Controls were recruited from volunteers without any symptoms from the 
musculoskeletal system based on a normal joint exam performed by a rheumatologist. Only cases with a 
diagnosis of definite OA were included in the study. Only individuals of Caucasian origin were included. 
The cases consisted of 228 individuals with definite knee OA, 106 individuals with definite hip OA, and 
74 individuals with hip OA. 



TABLE 7 



Phenotype 


Case 


Control 


Age at Visit 


62.7 


52.5 


Sex (Female/Male) 


227/119 


174/101 


Knee OA Xray: No 

Unknown 
Yes 


35% (120) 


80% (16) 


1%(4) 


0% (0) 


64% (221) 


20% (4) 


Hip OA Xray: No 

Unknown 
Yes 


63% (215) 


80% (16) 


2% (7) 


0% (0) 


35% (121) 


20% (4) 



Assay for Verifying. Allelotyping. and Genotyping SNPs 

[0221] Genotyping of the replication cohorts described in Tables 6 and 7 was performed using the 
same methods used for the original genotyping, as described herein. A MassARRAY™ system 
(Sequenom, Inc.) was utilized to perform SNP genotyping in a high-throughput fashion. This genotyping 
platform was complemented by a homogeneous, single-tube assay method (hME™ or homogeneous 
MassEXTEND™ (Sequenom, Inc.)) in which two genotyping primers anneal to and amplify a genomic 
target surrounding a polymorphic site of interest. A third primer (the MassEXTEND™ primer), which is 
complementary to the amplified target up to but not including the polymorphism, was then enzymatically 
extended one or a few bases through the polymorphic site and then terminated. 
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[0222] For each polymorphism, SpectroDESIGNER™ software (Sequenom, Inc.) was used to 
generate a set of PCR primers and a MassEXTEND™ primer which where used to genotype the 
polymorphism. Other primer design software could be used or one of ordinary skill in the art could 
manually design primers based on his or her knowledge of the relevant factors and considerations in 
designing such primers. Table 3 shows PCR primers and Table 4 shows extension probes used for 
analyzing (e.g., genotyping) polymorphisms in the replication cohorts. The initial PCR amplification 
reaction was performed in a 5 total volume containing 1 X PCR buffer with 1 .5 raM MgCl 2 (Qiagen), 
200 uM each of dATP, dGTP, dCTP, dTTP (Gibco-BRL), 2.5 ng of genomic DNA, 0.1 units of HotStar 
DNA polymerase (Qiagen), and 200 nM each of forward and reverse PCR primers specific for the 
polymorphic region of interest. 

[0223] Samples were incubated at 95°C for 15 minutes, followed by 45 cycles of 95°C for 20 
seconds, 56°C for 30 seconds, and 72°C for 1 minute, finishing with a 3 minute final extension at 72°C. 
Following amplification, shrimp alkaline phosphatase (SAP) (0.3 units in a 2 pi volume) (Amersham 
Pharmacia) was added to each reaction (total reaction volume was 7 pi) to remove any residual dNTPs 
that were not consumed in the PCR step. Samples were incubated for 20 minutes at 37°C, followed by 5 
minutes at 85°C to denature the SAP. 

[0224] Once the SAP reaction was complete, a primer extension reaction was initiated by adding a 
polymorphism-specific MassEXTEND™ primer cocktail to each sample. Each MassEXTEND™ 
cocktail included a specific combination of dideoxynucleotides (ddNTPs) and deoxynucleotides (dNTPs) 
used to distinguish polymorphic alleles from one another. Methods for verifying, allelotyping and 
genotyping SNPs are disclosed, for example, in U.S. Pat. No. 6,258,538, the content of which is hereby 
incorporated by reference. In Table 7, ddNTPs are shown and the fourth nucleotide not shown is the 
dNTP. 

[0225] The MassEXTEND™ reaction was performed in a total volume of 9 pi, with the addition of 
IX ThermoSequenase buffer, 0.576 units of ThermoSequenase (Amersham Pharmacia), 600 nM 
MassEXTEND™ primer, 2 mM of ddATP and/or ddCTP and/or ddGTP and/or ddTTP, and 2 mM of 
dATP or dCTP or dGTP or dTTP. The deoxy nucleotide (dNTP) used in the assay normally was 
complementary to the nucleotide at the polymorphic site in the amplicon. Samples were incubated at 
94°C for 2 minutes, followed by 55 cycles of 5 seconds at 94°C, 5 seconds at 52°C, and 5 seconds 
at 72°C. 

[0226] Following incubation, samples were desalted by adding 16 pi of water (total reaction volume 
was 25 pi), 3 mg of SpectroCLEAN™ sample cleaning beads (Sequenom, Inc.) and allowed to incubate 
for 3 minutes with rotation. Samples were then robotically dispensed using a piezoelectric dispensing 
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device (SpectroJET™ (Sequenom, Inc.)) onto either 96-spot or 384-spot silicon chips containing a matrix 
that crystallized each sample (SpectroCHIP™ (Sequenom, Inc.)). Subsequently, MALDI-TOF mass 
spectrometry (Biflex and Autoflex MALDI-TOF mass spectrometers (Bruker Daltonics) can be used) and 
SpectroTYPER RT™ software (Sequenom, Inc.) were used to analyze and interpret the SNP genotype for 
each sample. 



Genetic Analysis 

[0227] Genotyping results for replication cohorts #1 and # 
respectively. 



: are provided in Tables 8 and 9, 



TABLE 8 



Meta-analysis 
Disc. + Rep #1 
P-value 



TABLE 9 



rsID 


Replication #2 (Newfoundland) 
(Male/Female cases and controls) 

AF OA Con AF OA Cas Delta P-value 


Meta-analysis 
Disc. + Rep #2 
Not Done 


rs910223 


0.86 


0.86 


0.001 


0.974 




rs1367117 


0.64 


0.69 


-0.049 


0.081 




rs1 024791 


0.87 


0.87 


0.006 


0.767 




rs 1465621 


0.92 


0.92 


0.003 


0.837 




rs1018810 












rs242392 


0.88 


0.88 


-0.005 


0.813 




rs8818 


0.85 


0.82 


0.034 


0.127 




rs1 395486 


0.86 


0.85 


0.015 


0.486 




rs512294 


0.90 


0.93 


-0.037 


0.021 
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[0228] To combine the evidence for association from multiple sample collections, a meta-analysis 
procedure was employed. The allele frequencies were compared between cases and controls within the 
discovery sample, as well as within the replication cohort #1 using the DerSimian-Laird approach 
(DerSimonian, R. and N. Laird. 1986. Meta-analysis in clinical trials. Control Clin Trials 7: 177-188.) 

[0229] The absence of a statistically significant association in one or more of the replication cohorts 
should not be interpreted as minimizing the value of the original finding. There are many reasons why a 
biologically derived association identified in a sample from one population would not replicate in a 
sample from another population. The most important reason is differences in population history. Due to 
bottlenecks and founder effects, there may be common disease predisposing alleles present in one 
population that are relatively rare in another, leading to a lack of association in the candidate region. 
Also, because common diseases such as arthritis-related disorders are the result of susceptibilities in 
many genes and many environmental risk factors, differences in population-specific genetic and 
environmental backgrounds could mask the effects of a biologically relevant allele. For these and other 
reasons, statistically strong results in the original, discovery sample that did not replicate in one or more 
of the replication samples may be further evaluated in additional replication cohorts and experimental 
systems. 

[0230] APOB, IL1RL2, WASPIP, BVES, LOXL1 and CASPR4 regions were analyzed further, as 
shown in the examples below. PADI2, described above, is a peptidyl arginine deiminase enzyme, type II, 
that converts arginine residues within proteins to citrulline residues. This gene is one of four known 
PADI genes that encode enzymes that catalyze conversion of arginine to citrulline in proteins. 
Individuals with rheumatoid arthritis (RA) frequently have autoantibodies to citrullinated peptides, 
suggesting the involvement of the peptidylarginine deiminases citrullinating enzymes in RA (van 
Venrooij et al., Arthritis Res. ;2(4):249-5 1 . Epub 2000 May 24). 

[0231] Pellino homolog 2 from Drosophila (PELI2) is a a member of the Pellino gene family, 
which are involved in Toll-like signalling pathways. Pellino-2 associates with the pelle-like kinase/TL- 
lR-associated kinase protein to couple the pelle-like kinase/EL-lR-associated kinase protein to IL-1- or 
LPS-dependent signaling. PELJ2 may act as a downstream effector of interleukin receptor signaling and 
may play a role in inflammation-mediated Osteoarthritis. Pathway members downstream of PELI2 may 
be targetable (e.g., interleukin receptors). 

[0232] G protein-coupled receptor 50 (GPR50) is a member of the G protein-coupled receptor 
family. GPR50 has significant homology to melatonin receptors and was isolated by PCR of human 
genomic DNA with degenerate primers based on conserved regions of melatonin receptors. 
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Example 4 
IL1RL2 Proximal SNPs 

[0233] It has been discovered that rs 1024791, which lies within the IL1RL2 gene, is associated with 
occurrence of osteoarthritis in subjects. Interleukin- 1 receptor-like 2 is a member of the interleukin 1 
receptor family. IL1RL2 inhibits IL-1 activity and contains immmunoglobulin domains. An experiment 
with transient gene expression demonstrated that this receptor was incapable of binding to interleukin 1 
alpha and interleukin 1 beta with high affinity. This gene and four other interleukin 1 receptor family 
genes, including interleukin 1 receptor, type I (IL1R1), interleukin 1 receptor, type n (IL1R2), interleukin 
1 receptor-like 1 (IL1RL1), and interleukin 18 receptor 1 (EL18R1), form a cytokine receptor gene cluster 
in a region mapped to chromosome 2ql2. IL1RL2 may mediate inflammatory responses that can 
contribute to the development of OA. IL1RL2 biological activity can be modulated by addition of an 
antibody, a recombinant binding partner, a binding agent, or a recombinant IL1RL2 protein or functional 
fragment thereof. 

[0234] One hundred forty additional allelic variants proximal to rs 1024791 were identified and 
subsequently allelotyped in osteoarthritis case and control sample sets as described in Examples 1 and 2. 
The polymorphic variants are set forth in Table 10. The chromosome positions provided in column four 
of Table 10 are based on Genome "Build 34" of NCBI's GenBank. 



TABLE 10 



dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 2 


Chromosome 
Position 


Allele 
Variants 


rs39 17304 


2 


225 


102409525 


G/T 


rs2041747 


2 


509 


102409809 


C/T 


rs3917305 


2 


860 


102410160 


C/T 


rs3771200 


2 


874 


102410174 


C/T 


rs39 17306 


2 


939 


102410239 


A/G 


rs39 17307 


2 


1483 


102410783 


G/T 


rs3917308 


2 


1798 


102411098 


C/T 


rs3917310 


2 


2189 


102411489 


A/T 


rs3917311 


2 


2215 


102411515 


A/G 


rs3917312 


2 


2282 


102411582 


C/G 


rs3917313 


2 


2340 


102411640 


C/T 


rs3917314 


2 


2963 


102412263 


A/C 


rs3917316 


2 


3369 


102412669 


-IT 


rs3171845 


2 


3481 


102412781 


A/G 


rs3171846 


2 


3564 


102412864 


G/T 


rs3917317 


2 


3653 


102412953 


-rrc 


rs3917318 


2 


4860 


102414160 


A/G 


rs3917319 


2 


4941 


102414241 


A/T 
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dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 2 


Chromosome 
Position 


Allele 
Variants 


rs3917320 


2 


4975 


102414275 


A/C 


rs39 17321 


2 


5321 


102414621 


A/G 


rs3917322 


2 


5346 


102414646 


A/G 


rs3917323 


2 


5541 


102414841 


A/G 


rs3917324 


2 


5633 


102414933 


C/G 


rs39 17325 


2 


6007 


102415307 


G/T 


rs3732134 


2 


6317 


102415617 


C/G 


rs3732133 


2 


6378 


102415678 


A/G 


rs2110726 


2 


6382 


102415682 


C/T 


rs39 17326 


2 


6426 


102415726 


C/T 


rs39 17327 


2 


6479 


102415779 


C/G 


rs39 17328 


2 


6641 


102415941 


C/T 


rs3732131 


2 


6703 


102416003 


C/T 


rs3732130 


2 


6705 


102416005 


C/T 


rs3917329 


2 


7963 


102417263 


G/T 


rs3917330 


2 


8525 


102417825 


G/T 


rs3917331 


2 


8526 


102417826 


A/T 


rs3917344 


2 


8598 


102417898 


C/T 


rs39 17332 


2 


8624 


102417924 


A/T 


rs39 17333 


2 


8883 


102418183 


A/T 


rs3917334 


2 


8980 


102418280 


G/T 


rs 1030021 


2 


13578 


102422878 


G/T 


rs2241132 


2 


16135 


102425435 


G/T 


rs2241131 


2 


16141 


102425441 


G/T 


rs3835036 


2 


16642 


102425942 


-/TGG 


rs 1997504 


2 


16931 


102426231 


A/G 


rs 1805232 


2 


17004 


102426304 


A/G 


rs1971696 


2 


17009 


102426309 


C/T 


rs1971695 


2 


17010 


102426310 


A/G 


rs3771199 


2 


18713 


102428013 


C/T 


rs 1922303 


2 


18853 


102428153 


C/T 


rs32 13734 


2 


20783 


102430083 


C/T 


rs 1997503 


2 


21335 


102430635 


A/G 


rs 1558649 


2 


22180 


102431480 


C/T 


rs1 558648 


2 


22268 


102431568 


A/C 


rs 1558647 


2 


22285 


102431585 


C/T 


rs 1558646 


2 


25378 


102434678 


C/T 


rs1882514 


2 


25906 


102435206 


C/G 


rs1882513 


2 


26015 


102435315 


A/G 


rs867770 


2 


26475 


102435775 


A/G 


rs2310235 


2 


26798 


102436098 


A/T 


rs870684 


2 


27042 


102436342 


A/G 


rs3771197 


2 


27649 


102436949 


A/G 


rs3771196 


2 


27827 


102437127 


A/T 


rs3821207 


2 


27873 


102437173 


A/G 


rs3771195 


2 


28122 


102437422 


A/G 
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dbSNP 


Chromosome 


Position in SEQ 


Chromosome 


Allele 


rs# 




ID NO: 2 


Position 


Variants 


rs3771194 


2 


28202 


102437502 


A/G 


rs3771193 


2 


28232 


102437532 


A/C 


rs3771192 


2 


28240 


102437540 


G/T 


rs3755290 


2 


29546 


102438846 


G/T 


rs3821206 


2 


29748 


102439048 


A/G 


rs2302623 


2 


30054 


102439354 


ATT 


TS3755289 


2 


30646 


102439946 


G/T 


rs1 922302 


2 


31149 


102440449 


A/C 


rs2 110725 


2 


36912 


102446212 


A/C 


rs1 465326 


2 


36936 


102446236 


C/G 


rs2871458 


2 


37184 


102446484 


C/T 


rs2080310 


2 


39064 


102448364 


C/T 


rs 1922289 


2 


39343 


102448643 


G/T 


rs1 922290 


2 


40868 


102450168 


C/G 


rs 1922291 


2 


40917 


102450217 


A/G 


rs1 922292 


2 


41113 


102450413 


A/C 


rs3815517 


2 


47343 


102456643 


A/T 


rs2241130 


2 


47806 


102457106 


A/G 


rs1 922295 


2 


47911 


102457211 


A/G 


rs1 922294 


2 


48009 


102457309 


C/T 


rs2302622 


2 


48621 


102457921 


C/G 


rs23 10240 


2 


49245 


102458545 


C/G 


rs1 024792 


2 


49247 


102458547 


C/G 


rs3836112 


2 


49299 


102458599 


-/CTCT 


rs3074969 


2 


49302 


102458602 


-/AGAG 


rs917994 


2 


49514 


102458814 


C/T 


rs2041753 


2 


49626 


102458926 


G/T 


rs2041752 


2 


49791 


102459091 


A/G 


rs1 024791 


2 


50010 


102459310 


A/G 


rs1 024790 


2 


50294 


102459594 


A/G 


rs995515 


2 


51482 


102460782 


A/G/T 


rs995514 


2 


51556 


102460856 


A/G 


rs1 922293 


2 


51855 


102461155 


A/G 


rs3755287 


2 


51956 


102461256 


C/T 


rs3729564 


2 


52155 


102461455 


A/G 


rs3771188 


2 


52448 


102461748 


A/G 


rs3771187 


2 


52458 


102461758 


C/T 


rs3771186 


2 


52511 


102461811 


C/T 


rs3771185 


2 


52607 


102461907 


A/G 


rs23 10241 


2 


54049 


102463349 


A/C 


rs2302621 


2 


54224 


102463524 


A/C 


rs2302620 


2 


54567 


102463867 


A/G 


rs3771184 


2 


55052 


102464352 


C/T 


rs3834161 


2 


55857 


102465157 


-/C 


rs3755286 


2 


55941 


102465241 


C/G 


rs3755285 


2 


56120 


102465420 


A/G 
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Assay for Verifying and Allelotvping SNPs 

[0235] The methods used to verify and allelotype the 140 proximal SNPs of Table 10 are the same 
methods described in Examples 1 and 2 herein. The primers and probes used in these assays are provided 
in Table 1 1 and Table 1 2, respectively. 



TABLE 11 



dbSNP 

rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs39 17304 


ACGTTGGATGCAGAGAAGATAAGGAATGAG 


ACGTTGGATGAAGGAAAATTACCCTAAACC 


rs2041747 


ACGTTGGATGGGGAAGACTATTACAGGTATG 


ACGTTGGATGTAGGAGCAACTAACACTTGC 
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dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs3917305 


ACGTTGGATGGTTGTGAAGGAGAGGTCATG 


ACGTTG G ATGC G AAAG CCTCTACTG GTTTC 


rs3771200 


ACGTTGGATGCTGGTTTCCTACTGCTCATC 


ACGTTGGATGAGTGCTTTGCAGGTGTTGTG 


rs3917306 


ACGTTGGATGCACCTGCAAAGCACTTTGTC 


ACGTTGGATGTGCATTGTGTTCTCCATGGG 


rs39 17307 


ACGTTGGATGCTGTAGTAAGATTCCATGAC 


ACGTTGGATGACCCAAGTAATGAGGAAGTG 


rs39 17308 


ACGTTGGATGCAGTGACTTCTGATGTCCTC 


AC GTTG G ATG AAGTTAG GTCTG GT AC ATTG 


rs39 17310 


ACGTTGGATGGAGAAGAACTAAATGGAAGG 


ACGTTGGATGGGGAAGAACTGATATCTTCA 


rs3917311 


ACGTTGG ATG CC ATAG ATTC ATTTGG G G AAG 


ACGTTGGATGGAGAAGAACTAAATGGAAGG 


rs3917312 


ACGTTGGATGCCATACAAACACTGACTCTC 


ACGTTGG ATG G AAG ATATC AGTTCTTCCC C 


rs3917313 


ACGTTGGATGCACCATGACTATACTTGGTC 


ACGTTGGATGTCAGTGTTTGTATGGGTGTG 


rs3917314 


ACGTTGGATGGGCCTGCATTCAGACAATAT 


ACGTTGGATGGAAACTTCATAGAATGCACC 


rs3917316 


ACGTTGGATGAGTATTCTTGTATATGCCAC 


ACGTTGGATGGTTAGGAGATGTAGAAGATG 


rs3171845 


ACGTTGGATGGAACTCATTAGGCTGAATATC 


ACGTTGGATGACAGATGCTCTAAATACCTG 


rs31 71846 


ACGTTGGATGTGTCCTATTCATCACAGAGC 


ACGTTGGATGCTGCCTCAACATTCATATTGG 


rs3917317 


ACGTTGGATGTCTCAGCCCTGAATTCTATC 


ACGTTGGATGGACTAGATCTTCATGCATCAG 


rs3917318 


ACGTTGGATGAAAAGCCTTGTGTGGCTTTG 


ACGTTGGATGGTCTGAAAAACAGGAAGCAC 


rs3917319 


ACGTTGG ATGGTGCTTCCTG I I I I I CAGAC 


ACGTTGGATGAAGCCTGATGTTTCTCTGAC 


rs3917320 


ACGTTGGATGCGTAAAGAAAAGCAGAAGAC 


ACGTTGGATGTTGCTCTTCAGATGAACCAC 


rs39 17321 


ACGTTGGATGAG GAGAAACTGCAAAGAG AG 


ACGTTGGATGACAGGAGGCACCTAAAGAAC 


rs3917322 


ACGTTGGATGAGTCAGCATGAGGCATAACC 


ACGTTGGATGAGCATGGAGAAGTTGCCAAG 


rs3917323 


ACGTTGGATGACTTCAGAGTAGAGGGCTTG 


ACGTTGGATGAAGTGCTGGGATTATAGGCG 


rs3917324 


ACGTTGGATGATCACCAGAGGTCAGGAGTT 


ACGTTGGATGCCACCATGCCTAGCTCATTT 


rs39 17325 


ACGTTGGATGTAGTTAAGTCATCCACAGCC 


ACGTTGGATGTGTCAGTCTCACTTTGCCTG 


rs3732134 


ACGTTGGATGTTAATGCTTTCCTCCCTGGC 


ACGTTGGATGTAGGGAGCTGTTCCTCCAAA 


rs3732133 


ACGTTGGATGAAGGATGGTTCATGTGTGGG 


ACGTTGGATGTTACGTCTTTGGAGGAACAG 


rs2 110726 


ACGTTGGATGAAGGATGGTTCATGTGTGGG 


ACGTTGGATGTACGTCTTTGGAGGAACAGC 


rs3917326 


ACGTTGG ATGTG C ACAGCCCAC AC ATG AAC 


ACGTTGGATGTTCAGCTCCTGAACAGGTGG 


rs39 17327 


ACGTTGGATGAAAGCATGGGCTTCAGCTCC 


ACGTTGGATGATGCCGCTCTTCTGTCATCC 


rs39 17328 


ACGTTG G ATG TAG G C AAAG GAG G AGG AAG G 


ACGTTGGATGTGTGTGAATTCCCAGGTTGG 


rs3732131 


ACGTTGGATGAGGCCTTCTCGCATTTTCTC 


ACGTTGGATGTCCCAGAGACTGTGGAATTG 


rs3732130 


ACGTTGGATGTCCCAGAGACTGTGGAATTG 


ACGTTGGATGAGGCCTTCTCGCATTTTCTC 


rs3917329 


ACGTTGGATGAAGTCAAAGGAAGTTCACGG 


ACGTTGGATGGTGCAAAGTTATTCCCCATC 


rs3917330 


ACGTTGGATGTAAGCCAATAGCCTCTGACC 


ACGTTGGATGAACAAGGTGAGGAGACCTTC 


rs3917331 


ACGTTGGATGAACAAGGTGAGGAGACCTTC 


ACGTTGGATGTAAGCCAATAGCCTCTGACC 


rs39 17344 


ACGTTGGATGAGAGTTCTTCCTGTTGTGGG 


ACGTTGGATGTAGAAGAAGGGAGTTAGGGC 


rs39 17332 


ACGTTGGATGATTGGCTTAACAGTGAGCCC 


ACGTTGG ATG AG AAG C AAATG A G C AG AG G G 


rs39 17333 


ACGTTGGATGTAAGAAGGAGGCACTGACTG 


ACGTTGGATGGCTGTCCAAAATGCATGCTC 


rs39 17334 


ACGTTGGATGGACTCAGACTCTAAGCCAAC 


ACGTTGGATGAGTCAGTGCCTCCTTCTTAC 


rs 1030021 


ACGTTGGATGCATTGCTTCATGTTCTTACC 


ACGTTGGATGAAAACTGGGCATAACCTCTC 


rs2241132 


ACGTTGGATGAGGAGGATGGGCGAGGAGTA 


ACGTTG G ATGTCTG G AC AC C AG CCTG CTTC 


rs2241131 


ACGTTGGATGAG GAG G ATG G G CG AGG AGTA 


AC GTTG G ATGCTGTC AG GTGG C AG AAG C AG 


rs3835036 


ACGTTGGATGTTCCGCGGAAGAGGAAACAG 


ACGTTGGATGTCACCTCCAAGCTCAAAGGC 


rs 1997504 


ACGTTGGATGCCTGTAATCCCAGTACTTTG 


ACGTTGGATGTGTTAGCCAGGATGGTCTAG 


rs1 805232 


ACGTTGG ATGTTGAGTAG C TG G G ACTACAG 


ACGTTGGATGTAACACGGTGAAACCCCGTC 


rs1971696 


ACGTTGGATGTAGACCATCCTGGCTAACAC 


ACGTTGGATGTTGAGTAGCTGGGACTACAG 


rs1971695 


ACGTTGGATGTTGAGTAGCTGGGACTACAG 


ACGTTGGATGTAGACCATCCTGGCTAACAC 


rs3771199 


ACGTTGGATGTGAATAACACAGGCCTGCTG 


ACGTTGGATGGCTTGACCTGAATAGACAGC 
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dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs1 922303 


ACGTTGGATGGTGGGGCCTGAATAAAACAC 


ACGTTGGATGTAAGGTCATGCAAGCCAGTG 


rs32 13734 


ACGTTGGATGAACCCACTG I I I I I IATAGG 


ACGTTGGATGTGACTGCTAGCTAACTAATC 


rs 1997503 


ACGTTGGATGAAAACTCATGACCCAGAGGG 


ACGTTGGATGGCACAGGCTAGTCATTTGAG 


rs 1558649 


ACGTTGGATGTGCATGGTGGTTCATGCCTG 


ACGTTGGATGAATCTTGCTATGATGCCCAG 


rs 1558648 


ACGTTGGATGAGATTTCCTACAACCTTGTG 


ACGTTGGATGAGGTACATTTTATACCCACC 


rs 1558647 


ACGTTGGATGGAAAAATGTGGTCAATCTCAC 


AC GTTG G ATG CAAC CTTGTGTTG AACTTTG 


rs 1558646 


ACGTTGGATGGGCCTTGGTTAGAGTTTAG G 


AC GTTG GATGG CTTTAG GTTG G CAT AAATG G 


rs1882514 


ACGTTGGATGTTCCTTTCCTGTCCATCCTG 


ACGTTGGATGCAGAGTTGAGGTACTGGAAG 


rs1882513 


ACGTTGGATGAAAGTAGAGAGGTCAGGTGG 


ACGTTGGATGGGGCATTACACTTTTCCACC 


rs867770 


ACGTTGGATGGCAGGTGGTGTATTTCAGAG 


ACGTTGGATGACACTGCAGAAGTAGCTTGC 


rs2310235 


ACGTTGGATGGAGCTGGAATAGGGAATCAG 


ACGTTGGATGGCCATTATCCAGAACCTCTG 


rs870684 


ACGTTGGATGCCCAAATTACTCCTCAGCAC 


ACGTTGGATGAGAGCGCGAAGTAACTTCAG 


rs3771 1 97 


ACGTTGGATGTAAGCAGTTCCAGTCCACAG 


ACGTTGGATGCCTTTGCTTACCTAAGACTG 


rs3771196 


ACGTTGGATGCCTTTAAACTACACAGCAAC 


ACGTTGGATGAGAAGCTTTCTGAGCAAGAG 


rs3821207 


ACGTTGGATGAAAACCATGAAGAGGAGACG 


AC GTTG GATGG CAACTAAAG GATCTTTCTC 


rs3771195 


ACGTTGGATGGTGGACGCTATTGTTCTTAAC 


ACGTTGGATGTAAACTCTCAATGAGCTTGG 


rs3771 1 94 


AC GTTG G ATG ATCTTAAAGTTC AG C CTTG C 


ACGTTGGATGATAATGTTCCAGTGGATCAG 


rs3771 1 93 


ACGTTGGATGGTTCCAGTGGATCAGAATAG 


ACGTTGGATGTTAAAGTTCAGCCTTGCAGC 


rs3771 1 92 


ACGTTGGATGGGGTTCATTCTTTCTTTCAAG 


ACGTTGGATGATAGCAAAGCGACAGAATGG 


rs3755290 


ACGTTGGATGCCCAATTACACTTTCTGCAC 


ACGTTGGATGTGATCACTGTTCAGACCTTC 


rs3821206 


ACGTTGGATGAGAGTGGCCTACATGAGTTG 


ACGTTGGATGCCTCCTGCAAAAAACTGACC 


rs2302623 


ACGTTGGATGGAATACTTAGAAACCTGTGTG 


ACGTTGGATGATCTGTTGTCTTCCAGTTAG 


rs3755289 


ACGTTGGATGTCCAGAACTCTGAGCTC TG C 


AC GTTGGATGCCTCAGCCTTCATTGTCGTG 


rs1 922302 


ACGTTGGATGGAGATCTTTCACTTCTTTGG 


ACGTTGGATG G CC AC AC AT AAAACC ATATC 


rs2 110725 


ACGTTGGATGATTCTCTCCCCAAGCTATAC 


ACGTTGGATGCAATAACCAGGTTTGTGACC 


rs1 465326 


ACGTTGGATGTGTGTTTGGAAAAACCAATG 


AC GTTG G ATGTTT AC AG AGTTC C AG G AGG G 


rs2871458 


ACGTTGGATGAGATCCCCATAGGGATCCAC 


ACGTTGGATGCACACTTCAGAGTACTAGGG 


rs208031 0 


ACGTTGGATGG AATGATCCATTCCAG GGTG 


ACGTTGGATGGACATCATGTTACCTGTGCC 


rs1 922289 


ACGTTGGATGTGAGTTTGGTCATTGCTACG 


ACGTTGGATGATACAGGCCATGACCTACTC 


rs1 922290 


ACGTTGGATGACACCCAGTTTCCAGCTTTG 


ACGTTGGATGCTTCGGCTCTCTGGTG I I I I 


rs1 922291 


ACGTTGGATGGACTTCTCTGCTACCACAAC 


ACGTTGGATGCTCATGGGGAGAGGAATCAA 


rs 1922292 


ACGTTGGATGATATTACCTCACAATGCAAG 


ACGTTGGATGATGCTTATTGATCC I I I ICC 


rs3815517 


ACGTTGGATGACAATGGTTGTCCTGGAAGG 


ACGTTGGATGAATAGCCCCCTAGGCAAATG 


rs2241130 


ACGTTGGATGGAGAAATGGATCTTACTGCTC 


ACGTTG G ATG C AATCC C AC CTATC AC ATAG 


rs1 922295 


ACGTTGGATGGTTATATCATGAGCCATCGG 


ACGTTGGATGGTGTCATTTCCAGTGTTTGC 


rs1 922294 


ACGTTGGATGCGGGCATACAAAGCAAACAC 


ACGTTGGATGACTGTCTTCCCTAAGAGTCC 


rs2302622 


ACGTTGGATGTACTCCAGTGGGTTACACAC 


ACGTTGGATGGCATTTAGAGTCACTGCTCC 


rs23 10240 


ACGTTGGATGAAATTCAAGTCCTCTCTCTT 


ACGTTGGATGGTGGTTTACCAAGACAGTTG 


rs1 024792 


ACGTTGGATGGCTGTGTGGTTTACCAAGAC 


ACGTTGGATGCCACACACGTGCGTGTCAAA 


rs3836112 


ACGTTGGATGACGCACGTGTGTGGCTAGCTA 


ACGTTGGATGGATGTATGCAAGCATAGG 


rs3074969 


ACGTTGGATGACGTGTGTGGCTAGCTACAT 


ACGTTGGATGGGCTTTAGCTTGATGTATGC 


rs917994 


ACGTTGGATGCCTCCCTTAGAATTGCAGTG 


ACGTTGGATGAAGCAGAGAATGTGCACACC 


rs2041753 


ACGTTGGATGTCCACATGTTGCAACCCAAG 


ACGTTGGATGTAACTGTGAGTGAGCACAGC 


rs2041752 


ACGTTGGATGGAACCTCTTAGAGGTACCAG 


ACGTTGGATGTCCTTCTCCATCACTTTCCC 


rs1 024791 


ACGTTGGATGGTGTAAGGGACTGCAGATAC 


ACGTTGGATGAAACAGAACCAGGAGGTTGG 


rs1 024790 


ACGTTGGATGAGAAAATTCCAGCTGATTCT 


ACGTTGGATGGACTCCTGCCCTACACTTTAA 
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dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs995515 


ACGTTGGATGTGGGATGGAAATCGCTATTG 


ACGTTGGATGTGTCCCAACCTAGAAGTTTG 


rs995514 


ACGTTGGATGGCTTGGACTTGGCCTCAGAA 


ACGTTGG ATGCCAATAGCGATTTCCATCCC 


rs1 922293 


ACGTTGGATGGGACAGAGCTAAGGTTATAG 


ACGTTGGATGGATTCAAATCTGGAGGTGTC 


rs3755287 


ACGTTGGATGAAATTGGGTGTGCTCTTCCG 


ACGTTGGATGGACTACTACCAGCCTTCAAC 


rs3729564 


ACGTTGGATGCCTGAGTCCCTCTGAATGTA 


ACGTTGGATGTGCCTTCGAGAGTACTGATG 


rs3771188 


ACGTTGGATGAATCCAATCCTGGGCACTTG 


ACGTTGGATGAGAGTAGAG GATGAGGAAGC 


rs3771187 


ACGTTGGATGAGAGTAGAGGATGAGGAAGC 


ACGTTGGATGAATCCAATCCTGGGCACTTG 


rs3771186 


ACGTTGGATGAAGTGCCCAGGATTGGATTG 


ACGTTGGATGGAGTAAGTCCCAATGCAGCC 


rs3771185 


ACGTTGGATGATCTTGAGGCCCAAGATTTC 


ACGTTGGATGGG C ACC AAATGTGTTCTTAG 


rs2310241 


ACGTTGGATGACCTTCTCCAGCTGGTTCTG 


ACGTTGGATGTGGGAGTCCAGCTGTTCAAC 


rs2302621 


ACGTTGGATGCGTCTACCACCGGAAACTAG 


ACGTTGGATGGGAAACAAGTCAGCTCCTGG 


rs2302620 


ACGTTGGATGGTCTCTGTAGAATGGAAGGC 


ACGTTGGATGTGGCTGTGTCTGTTGTGTAC 


rs3771184 


ACGTTGGATGTCTCTCTAGGCCCTGTACTT 


ACGTTGGATGACTTGGTTTGATCTCTCTCC 


rs3834161 


ACGTTGGATGAGGGAAACTGGTTGTCTGAG 


ACGTTGGATGCAAAGCAAGCACTTGATGCC 


rs3755286 


ACGTTGGATGGCATCAAGTGCTTGCTTTGC 


ACGTTGGATGCAAGTTAGTGAATAGCCACG 


rs3755285 


ACGTTGGATGTGCAGATGCCAGAGCCAAAA 


ACGTTGGATGACCTGAAGTGCTGCTAGTAC 


rs 1997502 


ACGTTGGATGCGTATTCTTCCTGGAAGCTC 


ACGTTGGATGTCACTGACAGAGTCAGTGAG 


rs3771182 


ACGTTGGATGGCCAACACACAGAGATATTAC 


ACGTTGGATGGTATGTGTGCA I I I I GTGATG 


rs38361 1 1 


ACGTTGGATGTCTACCCCGACTTGTTTTCC 


ACGTTGGATGGGCTAAAACGAAGACAAGCC 


rs3771181 


ACGTTGGATGTTCCTTCTCCAAAAGTTCAG 


ACGI IGGAIGGCCAGAGGAI MINI ICCG 


rs955754 


ACGTTGGATGGTGATGTGGCCAGAAATGAG 


ACGTTGGATGTATCCTCCTGCTTCAGCTTG 


rs2302612 


ACGTTGGATGTGACAAACCTCGTGTCCTCC 


ACGTTGGATGAAGGTGTCGGCCGTTTCCTC 


rs3755284 


ACGTTGGATGGCTGCTCAGAATTCTGGTTG 


ACGTTGGATGACCCTTCCATGTTTGAGAGG 


rs3821205 


ACGTTGGATGATGCCATCCTAAGACCACAG 


ACGTTGGATGCTTAGTAAGCAGTCAGTGGG 


rs3815511 


ACGTTGGATGTACCACCCATCGCCTGTGAA 


ACGTTGGATGGTGGTCTTAGGATGGCATGG 


rs2287041 


ACGTTGGATGTGAAAGTCCATCCCACACTG 


ACGTTGGATGTGTGGTCTTAGGATGGCATG 


rs2287040 


ACGTTGGATGATAAAGAGTGGACCAATGTC 


ACGTTGGATGTTATGTTCCAAGGTGACCTC 


rs2287039 


ACGTTGGATGTTCACAGGCACACCCTTCAG 


ACGTTGGATGAGCCACAGTGTGGGGAGAGT 


rs3755283 


ACGTTGGATGTTCTTGCTGCATTGCATCCC 


ACGTTGGATGGGAGAGAGAAATCGAGATGC 


rs3755282 


ACGTTGGATGGAGGACCAAGCAAGATGAAG 


ACGTTGGATGATATTTTGGCAGGCCAGCTC 


rs1 812326 


ACGTTGGATGTTCAAGTGATTCTACTGCCG 


ACGTTGGATGAACCCCCGTCTCTACTAAAC 


rs 1558626 


ACGTTGGATGACCTCCAAGCATGATCTCAG 


ACGTTGGATGTGG I I I I CCCTTGGTACTCG 


rs1 558625 


ACGTTGGATGTCAGCAAAGCAGGACCGACC 


ACGTTGGATGTGAGATCATGCTTGGAGGTC 


rs 1558624 


ACGTTGGATGGGAAAGAACGGCCTGTCTTC 


ACGTTGGATGATCCACAGGGTTCGTGTTGT 


rs 1558623 


ACGTTGGATGAAGTCCCAAACCCAAGTGAG 


ACGTTGGATGTTAGGAAGCGAAGGAAAAAC 


rs1035131 


ACGTTGG ATG ACTCTTCCTACCTTG ATG G C 


ACGTTGGATGTAGGCTTCAGGATTGGATGG 


rs2 110661 


ACGTTGGATGTCCCTCCAAAACCCACCTTT 


ACGTTGGATGTGGATGGTGACACCTTCATG 


rs1 420093 


ACGTTGGATGAAGAAATTTAAAGCCCAGAG 


ACGTTGGATGTATCTCAATAGAGGCTCTAC 


rs3074971 


ACGTTGGATGAAACAAACTGAACCGCTAGG 


ACGTTGGATGCAGCGTTCTTCTGGGTATTT 


rs1 345302 


ACGTTGGATGGGTAATCAGAAAACAGAGTC 


ACGTTGGATGTGCCAGTAGAAGTACAGTAG 


rs1 420092 


ACGTTGGATGGTGCTCAGAGATGGTTAAAC 


ACGTTGGATGACTGCACCCTAGTTGATTTG 


rs1 345301 


ACGTTGGATGGCTCAAGTCTGGAGAAATGA 


ACGTTGGATGCATGGTTGGATTTTGTGTTG 


rs2310242 


ACGTTGGATGCCACCACTCAAACCTTTGTC 


ACGTTGGATGGACAGCAAGAGTGAAACTCC 


rs2310243 


ACGTTGGATGTGTAGCTAAGCACTATAGCG 


ACGTTGGATGGCTCCTTCTAGATATGCATG 


rs1 882510 


ACGTTGGATGCTCGCTAGTCACTGGAGCTG 


ACGTTGGATGAAGTCCAGGTGGACCCTGGT 


rs1 882511 


ACGTTG G ATG AAG G AACTGTC AG G G C C ATG 


ACGTTGGATGAATGGTGCAACTGCCTTGGG 
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dbSNP 


Extend 


Term 


rs# 


Primer 


Mix 


rs39 17304 


GGTTACTAATGGTGGTTTTCTCTG 


ACT 


rs2041747 


ATGCTAAGAGTTATTCACATTTTG 


ACT 


rs39 17305 


GGAGATCCTTGTCCCATAGAT 


ACT 


rs3771200 


TACTGCTCATCTATGGGACAA 


ACT 


rs39 17306 


GCACTTTGTCATCTGCCCCA 


ACT 


rs3917307 


AAGTTTGAAATGCCATTTCCTCT 


ACT 


rs3917308 


TAGTCTTACCCTATGCATCATCA 


ACT 


rs3917310 


ATGGAAGGATATACAATGTTCAT 


CGT 


rs39 17311 


ATTCATTTGGGGAAGAACTGATA 


ACG 


rs3917312 


TACAAACACTGACTCTCACTTGTA 


ACT 


rs3917313 


CTTGGTCCTTTACAGTTCCCT 


ACT 


rs3917314 


GGATACTAATGTACAAAGCAATGA 


ACT 


rs3917316 


ATTTTAG AAAC C CTCTTAGTAAAA 


CGT 


rs3171845 


TGAATATCATTGTTTTCTAA 


ACT 


rs3171846 


ATCACAGAGCAAGGCCTA 


CGT 


rs3917317 


AGTTTAAACAAAGGAGAGAGAGA 


ACT 


rs3917318 


GTGTGGCTTTGGTTCAGGAG 


ACT 


rs3917319 


GTTGAGGTCATTAATGAAAACGT 


CGT 


rs3917320 


GAAGACTGATTATCATTTTAGTC 


CGT 


rs39 17321 


ACGTGCCTCTCGGGTAGC 


ACT 


rs3917322 


CCATAAGACAGGAGGCACC 


ACG 


rs3917323 


G G G AAG ATCTTTTAAAAAG G C A 


ACT 


rs3917324 


TCAGGAGTTCGAGACCAGC 


ACT 


rs3917325 


CCTGTAGAGTCACTGACCC 


ACT 


rs3732134 


TTCCTCCCTG GC ATG ACC AT 


ACT 


rs3732133 


CAAGGGACATTGCAGACGGA 


ACT 


rs2 110726 


TG C AAGGG AC ATTG C AG A 


ACG 


rs39 17326 


CCCACACATGAACCATCCTTCC 


ACG 


rs3917327 


GCTTCAGCTCCTGAACAGGTG 


ACT 


rs3917328 


GGAGGAAGGGTGCAGGCAA 


ACT 


rs3732131 


TCTCGC ATTTTCTC TAG CTG ATC 


ACT 


rs3732130 


GGATGTTCTGAATTTTGGTAAAAT 


ACG 


rs3917329 


CTTCTTCCTCCAGAATTCAAC 


CGT 


rs3917330 


TCCCCACAACAGGAAGAACT 


CGT 


rs3917331 


TGAGGAGACCTTCTGCAGAG 


CGT 


rs3917344 


GAGTGGAGGTCAGAGGCTAT 


ACG 


rs3917332 


ACAGTGAGCCCTAACTCCC 


CGT 


rs3917333 


GGGTGTCATCTCTGACCATC 


CGT 


rs3917334 


TCAGACTCTAAGCCAACCTGCCA 


CGT 
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dbSNP 


Extend 


Term 








rs1030021 


CTTTTAAATTTTGCCAGTTTTGC 


ACT 


rs2241132 


CGGTGGGGACCGCGTGG 


ACT 


rs2241131 


CGGCGGCGGTGGGGACC 


ACT 


rs3835036 


GCGGAAGAGGAAACAGAGAACCA 


ACT 


rs1 997504 


GCGGGCGGATCACGAGG 


ACG 


rs1 805232 


CGCCCGCCACCGCGCCC 


ACT 


rs1971696 


ACATTAAAAAAATTAGCCGGGC 


ACT 


rs1971695 


TACAGGCGCCCGCCACC 


ACT 


rs3771199 


TGACTGTGGTCAGCTGGAAA 


ACT 


rs1 922303 


GGGGCCTGAATAAAACACATCTGT 


ACT 


rs3213734 


TTTAAGGCAGAATTGGTAAAGAAA 


ACT 


rs1 997503 


AGAGGGGTGTGCTGGCAGGC 


ACT 


rs 1558649 


GGTGGTTCATGCCTGTAATCC 


ACG 


rs 1558648 


TGTTGAACTTTGTATTATAAGCC 


ACT 


rs1 558647 


GGTACATTTTATACCCACCAAA 


ACG 


rs1 558646 


CTTGGTTAGAGTTTAGGGCACAT 


ACT 


rs1882514 


GGATTCACGTGTCCATCACTT 


ACT 


rs 18825 13 


GTGGGCTAATTCCAGTTAAGA 


ACG 


rs867770 


AGAAGTAGCTTGCCCTGAGAGC 


ACG 


rs2310235 


GGGAATCAGTCAGAAAGTAATA 


CGT 


rs870684 


C AC AGTGGTTTTGG GTCCC 


ACG 


rs3771197 


GTTCCAGTCCACAGAATTTAGT 


ACT 


rs3771196 


CTACACAGCAACTAAAGGATC 


CGT 


rs3821207 


AAGAGGAGACGAGCATCAGA 


ACT 


rs3771195 


TTAAATCTTGTTAGTGAGACATTA 


ACG 


rs3771194 


TGTCGCTTTGCTATAACTTAGACT 


ACT 


rs3771193 


GTTATAGCAAAGCGACAGAATG 


ACT 


rs3771192 


CATCTTAAAGTTCAGCCTTGCA 


ACT 


rs3755290 


TGCACTTATCAAGCATTGGAC 


ACT 


rs3821206 


GGAAGGAAGACTTCATGGAG 


ACT 


rs2302623 


GAAACCTGTGTGATCCCTAG 


CGT 


rs3755289 


TCAGCTGGAAGGCCCGCA 


ACT 


rs1 922302 


TTAATTCCTAG GT ATTT AATTTC G 


ACT 


rs21 10725 


CATTTTACAGAGTTCCAGGAGGG 


ACT 


rs1 465326 


GGCTCTGTTTCTGACAATAACCAG 


ACT 


rs2871458 


GGATCC ACACCACC CAG AA 


ACT 


rs2080310 


GGTGGATCAGAAGTGCAGGT 


ACT 


rs1 922289 


CATTGCTACGTTGAGTATGAG 


ACT 


rs1 922290 


CCCAGTTTCCAGCTTTGGATATAC 


ACT 


rs1 922291 


TCTGCTACCACAACTTTTCCA 


ACG 


rs1 922292 


ACCTCACAATGCAAGATATATTA 


CGT 


rs3815517 


GCCACTTGCCCCTTGTGG 


CGT 


rs2241130 


GATCTTACTGCTCTCAGGGAT 


ACT 
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dbSNP 
rs# 


Extend 
Primer 


Term 
Mix 


rs1 922295 


GCCTTCAAAGCTTAATGCCC 


ACG 


rs1 922294 


GTTCTTTGCTATACTAAACAAGC 


ACT 


rs2302622 


CACACTGTTCAGAGTGTTCAAAAC 


ACT 


rs2310240 


TGCAAACACACACACACACACA 


ACT 


rs1 024792 


CGTGTCAAACACACACACACACA 


ACT 


rs3836112 


TGGCTAGCTACATGCAAGAG 


ACT 


rs3074969 


TGGCTAGCTACATGCAAGAG 


ACT 


rs917994 


CAGTGAATAGGGATCTGTGC 


ACT 


rs2041753 


CCCATGTGCTCAGGGTGAG 


ACT 


rs2041 752 


CTTAGAGGTACCAGAGAGAGA 


ACT 


rs 1024791 


CTGGCTGATGTCAGAAAGCA 


ACG 


rs1 024790 


CACAGAGAGGTTGAGTGACA 


ACT 


rs995515 


CTATTGGTCAGCTTCAGTCTAT 


ACT 


rs995514 


ACTTGGCCTCAGAATCCTTC 


ACT 


re 1922293 


GCTTCTCCATTTGACTTCCTTA 


ACG 


rs3755287 


GGTGTGCTCTTCCGTGAATTCGC 


ACT 


re3729564 


TTCCAATTTCATTCTCTTTTAGCT 


ACG 


rs3771188 


TGTGAGAACCCCTCACTTCA 


ACT 


re3771187 


TCTGTCTTATGATTGAAGTGAG 


ACT 


rs3771186 


CGGTGTGTGGTGCAGTGC 


ACT 


rs3771185 


AGGCCCAAGATTTCTCATTTACT 


ACT 


rs2310241 


CAGCTGGTTCTGCTGCCC 


ACT 


rs2302621 


GGGCTCTGCAGACTTTTACTC 


ACT 


rs2302620 


CTGTAG AATG G AAG G C ACTTC G 


ACT 


rs3771184 


CCCTGTACTTGGTGCCTGAAG 


ACT 


rs3834161 


GTTGTCTGAGAACGTTTTATGGG 


ACT 


rs3755286 


AGTACGGTTGTTGCCCACAT 


ACT 


rs3755285 


ACCCCCTCCCCATGCCC 


ACT 


rs1 997502 


TCCTGGAAGCTCAGGCCCC 


ACT 


rs3771182 


GTTCTCGTAGACAGAGCTGT 


ACT 


rs3836111 


CCTTG GTTTCCCTTTG ATC ACT 


CGT 


rs3771181 


TCAGAAACATAAGAAACTTATGAA 


ACT 


rs955754 


GCCAGAAATGAGAATTAAAGGCAG 


ACT 


rs2302612 


GTAGCAAGGTGTGTGCTGC 


ACT 


rs3755284 


TGTCTAAAAGAGAGAGAAAAGG 


CGT 


re3821205 


CCTCTGG CTCCCTCTCTC 


ACT 


rs3815511 


GGCACAGCACCTCCTAACC 


ACG 


re2287041 


CATCCCACACTGGGTACCA 


CGT 


rs2287040 


TGGACCAATGTCAAGTCGAG 


ACT 


rs2287039 


CAGAGAGGACACGTCCCC 


ACT 


rs3755283 


CCTATTATTTCATTAGGAATTAGT 


ACT 


rs3755282 


CATGTGAAAAGTGCTTGGCAAAC 


ACG 


rs1 812326 


AGGTGCATGCCACCACACT 


ACG 
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TTCAGGCTAGTTTCACCCGA 



GCAGGACCGACCCTCCCT 



GGCCTGTCTTCAGGGCTC 



AAGTGAGGGCTCCAGCGAT 



GATGGCACATCTCTAGAAAAG 



GTCTCTCCTCAGATATGAGCC 



TTTAAAGCCCAGAGATTTTAAAAA 



CTAGGAAAAAAGAAAGGCAACA 



GAAAACAGAGTCTTTACCAATC 



AG AG ATG GTTAAAC AGGC AC A 



CACAAGTTTACACCTTTTCTTTA 



CTCTATAACCTTACAAATGTTATT 



TGCAGTTTGGGACACAAAGG 



AAAACTGAGCTGGGCCTGC 



GGGAGGCATTCAGGGATCA 



Genetic Analysis 

[0236] Allelotyping results from the discovery cohort are shown for cases and controls in Table 13. 
The allele frequency for the A2 allele is noted in the fifth and sixth columns for osteoarthritis case pools 
and control pools, respectively, where "AF" is allele frequency. The allele frequency for the Al allele 
can be easily calculated by subtracting the A2 allele frequency from 1 (Al AF = 1-A2 AF). For example, 
the SNP rs39 17304 has the following case and control allele frequencies: case Al (G) = 0.431; case A2 
(T) = 0.569; control Al (G) = 0.450; and control A2 (T) = 0.550, where the nucleotide is provided in 
paranthesis. Some SNPs are labeled "untyped" because of failed assays. 



TABLE 13 



dbSNP 
rs# 


Position in 
SEQ ID NO: 
2 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs39 17304 


225 


102409525 


G/T 


0.569 


0.550 


0.460 


rs2041747 


509 


102409809 


C/T 


0.027 


0.023 


0.800 


rs39 17305 


860 


102410160 


err 








rs3771200 


874 


102410174 


err 


0.467 


0.473 


0.809 


rs39 17306 


939 


102410239 


A/G 








rs39 17307 


1483 


102410783 


G/T 








rs39 17308 


1798 


102411098 


C/T 








rs3917310 


2189 


102411489 


A/T 








rs3917311 


2215 


102411515 


A/G 


0.945 


0.964 


0.193 


rs3917312 


2282 


102411582 


C/G 








rs3917313 


2340 


102411640 


C/T 








rs3917314 


2963 


102412263 


A/C 


0.025 


0.028 


0.881 


rs3917316 


3369 


102412669 


-n 


0.785 


0.856 


0.004 


rs3171845 


3481 


102412781 


A/G 


0.904 


0.894 


0.624 
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dbSNP 
rs# 


Position in 
SEQ ID NO: 
2 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs3171846 


3564 


102412864 


G/T 








rs3917317 


3653 


102412953 


-rrc 


0.320 


0.325 


0.824 


rs3917318 


4860 


102414160 


A/G 


0.151 


0.151 


0.978 


rs3917319 


4941 


102414241 


A/T 








rs3917320 


4975 


102414275 


A/C 


0.936 


0.946 


0.585 


rs39 17321 


5321 


102414621 


A/G 








rs39 17322 


5346 


102414646 


A/G 


0.978 


untyped 


NA 


rs39 17323 


5541 


102414841 


A/G 


0.977 


untyped 


NA 


rs39 17324 


5633 


102414933 


C/G 








rs39 17325 


6007 


102415307 


G/T 


0.029 


0.030 


0.901 


rs3732134 


6317 


102415617 


C/G 








rs3732133 


6378 


102415678 


A/G 








rs2 110726 


6382 


102415682 


err 


0.320 


0.318 


0.944 


rs3917326 


6426 


102415726 


C/T 








rs39 17327 


6479 


102415779 


C/G 








rs39 17328 


6641 


102415941 


C/T 


0.898 


0.891 


0.706 


rs3732131 


6703 


102416003 


C/T 


0.047 


0.036 


0.434 


rs3732130 


6705 


102416005 


C/T 








rs39 17329 


7963 


102417263 


G/T 


0.070 


0.081 


0.473 


rs3917330 


8525 


102417825 


G/T 








rs3917331 


8526 


102417826 


A/T 








rs39 17344 


8598 


102417898 


C/T 








rs3917332 


8624 


102417924 


A/T 


0.224 


0.209 


0.473 


rs39 17333 


8883 


102418183 


A/T 








rs39 17334 


8980 


102418280 


G/T 








rs 1030021 


13578 


102422878 


G/T 


0.160 


0.183 


0.255 


rs2241132 


16135 


102425435 


G/T 


0.604 


0.631 


0.385 


rs2241131 


16141 


102425441 


G/T 


0.451 


0.477 


0.282 


rs3835036 


16642 


102425942 


-/TGG 


0.424 


0.463 


0.112 


rs1 997504 


16931 


102426231 


A/G 








rs1 805232 


17004 


102426304 


A/G 








rs1971696 


17009 


102426309 


C/T 








rs1971695 


17010 


102426310 


A/G 








rs3771199 


18713 


102428013 


C/T 


0.299 


0.291 


0.726 


rs1 922303 


18853 


102428153 


C/T 








rs32 13734 


20783 


102430083 


C/T 


0.826 


0.860 


0.099 


rs1 997503 


21335 


102430635 


A/G 


0.830 


0.806 


0.281 


rs1 558649 


22180 


102431480 


err 








rs1 558648 


22268 


102431568 


A/C 


0.127 


0.142 


0.439 


rs1 558647 


22285 


102431585 


C/T 


0.824 


0.825 


0.955 


rs1 558646 


25378 


102434678 


C/T 


0.576 


0.580 


0.886 


rs1882514 


25906 


102435206 


C/G 


0.547 


0.556 


0.730 


rs1882513 


26015 


102435315 


A/G 


0.500 


0.513 


0.574 


rs867770 


26475 


102435775 


A/G 








rs2310235 


26798 


102436098 


A/T 


0.608 


0.573 


0.252 


rs870684 


27042 


102436342 


A/G 


0.687 


0.685 


0.931 


rs3771197 


27649 


102436949 


A/G 


0.534 


0.544 


0.676 


rs3771196 


27827 


102437127 


A/T 


0.171 


0.189 


0.558 


rs3821207 


27873 


102437173 


A/G 


0.029 


0.033 


0.751 


rs3771195 


28122 


102437422 


A/G 


0.342 


0.326 


0.480 


rs3771194 


28202 


102437502 


A/G 


0.474 


0.465 


0.725 


rs3771193 


28232 


102437532 


A/C 








rs3771192 


28240 


102437540 


G/T 








rs3755290 


29546 


102438846 


G/T 


0.348 


0.329 


0.428 


rs3821206 


29748 


102439048 


A/G 


0.914 


0.920 


0.803 


rs2302623 


30054 


102439354 


A/T 


0.261 


0.263 


0.948 
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dbSNP 
rs# 


Position in 
SEQ ID NO: 
2 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs3755289 


30646 


102439946 


GfT 


0.429 


0.442 


0.621 


rs1 922302 


31149 


102440449 


A/C 


0.574 


0.539 


0.166 


rs2 110725 


36912 


102446212 


A/C 








rs1 465326 


36936 


102446236 


C/G 


0.592 


0.613 


0.413 


rs2871458 


37184 


102446484 


err 


0.068 


0.059 


0.549 


rs2080310 


39064 


102448364 


err 


0.258 


0.256 


0.926 


rs1 922289 


39343 


102448643 


GfT 


0.593 


0.593 


0.976 


rs1 922290 


40868 


102450168 


C/G 


0.577 


0.595 


0.489 


rs1 922291 


40917 


102450217 


A/G 


0.344 


0.358 


0.549 


rs1 922292 


41113 


102450413 


A/C 


0.226 


0.221 


0.874 


rs3815517 


47343 


102456643 


A/T 


0.291 


0.291 


0.984 


rs2241130 


47806 


102457106 


A/G 


0.112 


0.088 


0.153 


rs1 922295 


47911 


102457211 


A/G 


0.362 


0.349 


0.594 


rs1 922294 


48009 


102457309 


CfT 


0.075 


0.065 


0.581 


rs2302622 


48621 


102457921 


C/G 








rs2310240 


49245 


102458545 


C/G 








rs1 024792 


49247 


102458547 


C/G 








rs3836112 


49299 


102458599 


-/CTCT 


0.374 


0.360 


0.568 


rs3074969 


49302 


102458602 


-/AGAG 


0.361 


0.353 


0.747 


rs917994 


49514 


102458814 


CfT 


0.289 


0.304 


0.544 


rs2041753 


49626 


102458926 


GfT 


0.330 


0.329 


0.981 


rs2041752 


49791 


102459091 


A/G 


0.492 


0.528 


0.176 


rs1 024791 


50010 


102459310 


A/G 








rs1 024790 


50294 


102459594 


A/G 


0.771 


0.776 


0.828 


rs995515 


51482 


102460782 


A/G/T 


0.312 


0.310 


0.917 


rs995514 


51556 


102460856 


A/G 


0.393 


0.420 


0.246 


rs1 922293 


51855 


102461155 


A/G 


0.597 


0.608 


0.653 


rs3755287 


51956 


102461256 


CfT 


0.869 


0.885 


0.458 


rs3729564 


52155 


102461455 


A/G 


0.331 


0.315 


0.511 


rs3771188 


52448 


102461748 


A/G 








rs3771187 


52458 


102461758 


CfT 


0.280 


0.258 


0.332 


rs3771186 


52511 


102461811 


CfT 


0.764 


0.813 


0.048 


rs3771185 


52607 


102461907 


A/G 


0.429 


0.395 


0.160 


rs2310241 


54049 


102463349 


A/C 


0.424 


0.406 


0.462 


rs2302621 


54224 


102463524 


A/C 


0.323 


0.340 


0.473 


rs2302620 


54567 


102463867 


A/G 


0.103 


0.092 


0.512 


rs3771184 


55052 


102464352 


CfT 


0.779 


0.809 


0.173 


rs3834161 


55857 


102465157 


-IC 


0.062 


0.069 


0.674 


rs3755286 


55941 


102465241 


C/G 


0.786 


0.817 


0.150 


rs3755285 


56120 


102465420 


A/G 


0.184 


0.174 


0.619 


rs1 997502 


56349 


102465649 


C/T 


0.580 


0.564 


0.559 


rs3771182 


56727 


102466027 


A/G 


0.101 


0.085 


0.352 


rs38361 1 1 


57232 


102466532 


-/CT 


0.138 


0.113 


0.154 


rs3771181 


58806 


102468106 


C/T 








rs955754 


61181 


102470481 


C/T 


0.194 


0.172 


0.291 


rs2302612 


63808 


102473108 


A/G 


0.135 


0.120 


0.456 


rs3755284 


64526 


102473826 


A/T 


0.757 


0.789 


0.141 


rs3821205 


64865 


102474165 


A/G 


0.831 


0.832 


0.992 


rs3815511 


64928 


102474228 


C/T 


0.022 


untyped 


NA 


rs2287041 


64966 


102474266 


A/C 


0.118 


0.100 


0.346 


rs2287040 


65080 


102474380 


A/G 


0.518 


0.536 


0.462 


rs2287039 


65690 


102474990 


C/T 


0.975 


0.970 


0.752 


rs3755283 


66228 


102475528 


A/G 








rs3755282 


66982 


102476282 


A/G 


0.312 


0.295 


0.452 


rs1812326 


72511 


102481811 


A/G 


0.343 


0.297 


0.054 


rs1 558626 


74170 


102483470 


A/T 


0.536 


0.551 


0.643 



86 



PATENT 

Docket 524593008800 



dbSNP 
rs# 


Position in 
SEQ ID NO: 
2 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs 1558625 


74264 


102483564 


err 


0.661 


0.697 


0.128 


rs 1558624 


74333 


102483633 


C/T 


0.322 


0.278 


0.074 


rs1 558623 


74502 


102483802 


A/T 


0.303 


0.273 


0.200 


rs1035131 


74741 


102484041 


A/C 


0.543 


0.595 


0.046 


rs21 10661 


75321 


102484621 


C/T 


0.430 


0.413 


0.485 


rs1 420093 


82558 


102491858 


A/G 


0.381 


0.388 


0.826 


rs3074971 


85366 


102494666 


-/TTG 


0.438 


0.479 


0.096 


rs1 345302 


85469 


102494769 


C/T 


0.428 


0.397 


0.223 


rs1 420092 


86485 


102495785 


G/T 


0.792 


0.793 


0.965 


rs1 345301 


87687 


102496987 


C/T 


0.514 


0.477 


0.131 


rs2310242 


89463 


102498763 


G/T 


0.108 


0.114 


0.804 


rs2310243 


89660 


102498960 


A/G 


0.490 


0.523 


0.194 


rs1 882510 


95718 


102505018 


C/T 


0.617 


0.667 


0.075 


rs1 882511 


95821 


102505121 


A/G 


0.664 


0.652 


0.599 



[0237] The IL1RL2 proximal SNPs were also allelotyped in the replication cohorts using the 
methods described herein and the primers provided in Tables 1 1 and 1 2. The replication allelotyping 
results for replication cohort #1 and replication cohort #2 are provided in Tables 14 and 15, respectively. 



TABLE 14 



dbSNP 
rs# 


Position in 
SEQ ID NO: 
2 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs3917304 


225 


102409525 


G/T 


0.599 


0.592 


0.843 


rs2041747 


509 


102409809 


C/T 


0.021 


0.026 


0.845 


rs3917305 


860 


102410160 


C/T 








rs3771200 


874 


102410174 


C/T 


0.442 


0.482 


0.207 


rs3917306 


939 


102410239 


A/G 








rs3917307 


1483 


102410783 


G/T 








rs3917308 


1798 


102411098 


C/T 








rs3917310 


2189 


102411489 


A/T 








rs39 17311 


2215 


102411515 


A/G 


0.933 


0.974 


0.042 


rs3917312 


2282 


102411582 


C/G 








rs3917313 


2340 


102411640 


C/T 








rs3917314 


2963 


102412263 


A/C 


0.036 


0.038 


0.918 


rs3917316 


3369 


102412669 


-/T 


0.904 


0.963 


0.072 


rs3171845 


3481 


102412781 


A/G 


0.898 


0.882 


0.610 


rs3171846 


3564 


102412864 


G/T 








rs3917317 


3653 


102412953 


-/TC 


0.313 


0.323 


0.759 


rs3917318 


4860 


102414160 


A/G 


0.149 


0.142 


0.803 


rs3917319 


4941 


102414241 


A/T 








rs39 17320 


4975 


102414275 


A/C 


0.921 


0.930 


0.749 


rs39 17321 


5321 


102414621 


A/G 








rs3917322 


5346 


102414646 


A/G 








rs3917323 


5541 


102414841 


A/G 








rs39 17324 


5633 


102414933 


C/G 








rs3917325 


6007 


102415307 


G/T 


0.033 


0.040 


0.716 


rs3732134 


6317 


102415617 


C/G 








rs3732133 


6378 


102415678 


A/G 








rs2 110726 


6382 


102415682 


C/T 


0.334 


0.339 


0.880 


rs3917326 


6426 


102415726 


C/T 








rs3917327 


6479 


102415779 


C/G 
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dbSNP 
rs 


Position in 
SEQ ID NO: 
2 


Chromosome 
Position 


11 
Allele 


Case AF 


F A2 
Control AF 


F p- 
Value 


rs3917328 


6641 


102415941 


C/T 


0.885 


0.867 


0.523 


rs3732131 


6703 


102416003 


err 


0.045 


0.022 


0.224 


rs3732130 


6705 


102416005 


err 








rs3917329 


7963 


102417263 


G/T 


0.068 


0.091 


0.296 


rs39 17330 


8525 


102417825 


G/T 








rs3917331 


8526 


102417826 


ATT 








rs3917344 


8598 


102417898 


err 








rs3917332 


8624 


102417924 


A/T 


0.203 


0.195 


0.785 


rs3917333 


8883 


102418183 


A/T 








rs39 17334 


8980 


102418280 


G/T 








rs1 030021 


13578 


102422878 


G/T 


0.148 


0.174 


0.325 


rs2241132 


16135 


102425435 


G/T 


0.604 


0.595 


0.815 


rs2241131 


16141 


102425441 


G/T 


0.452 


0.464 


0.696 


rs3835036 


16642 


102425942 


-/TGG 


0.402 


0.479 


0.017 


rs1 997504 


16931 


102426231 


A/G 








rs1 805232 


17004 


102426304 


A/G 








rs1971696 


17009 


102426309 


err 








rs1971695 


17010 


102426310 


A/G 








rs3771199 


18713 


102428013 


err 


0.317 


0.310 


0.818 


rs 1922303 


18853 


102428153 


C/T 








rs32 13734 


20783 


102430083 


C/T 


0.824 


0.892 


0.012 


rs1 997503 


21335 


102430635 


A/G 


0.838 


0.790 


0.114 


rs 1558649 


22180 


102431480 


c/r 








rs1 558648 


22268 


102431568 


AJC 


0.125 


0.164 


0.121 


rs1 558647 


22285 


102431585 


err 


0.834 


0.831 


0.895 


rs1 558646 


25378 


102434678 


C/T 


0.547 


0.561 


0.672 


rs1 882514 


25906 


102435206 


C/G 


0.538 


0.542 


0.905 


rs1 882513 


26015 


102435315 


A/G 


0.471 


0.497 


0.414 


rs867770 


26475 


102435775 


A/G 








rs2310235 


26798 


102436098 


A/T 


0.562 


NA 


0.608 


rs870684 


27042 


102436342 


A/G 


0.657 


0.680 


0.509 


rs3771197 


27649 


102436949 


A/G 


0.502 


0.534 


0.351 


rs3771196 


27827 


102437127 


A/T 


0.171 


0.189 


0.558 


rs3821207 


27873 


102437173 


A/G 


0.033 


0.038 


0.821 


rs3771195 


28122 


102437422 


A/G 


0.374 


0.342 


0.311 


rs3771194 


28202 


102437502 


A/G 


0.493 


0.480 


0.696 


rs3771193 


28232 


102437532 


A/C 








rs3771192 


28240 


102437540 


G/T 








rs3755290 


29546 


102438846 


G/T 


0.364 


0.346 


0.602 


rs3821206 


29748 


102439048 


A/G 


0.940 


NA 


0.914 


rs2302623 


30054 


102439354 


A/T 


0.267 


0.268 


0.984 


rs3755289 


30646 


102439946 


G/T 


0.417 


0.451 


0.281 


rs1 922302 


31149 


102440449 


A/C 


0.600 


0.559 


0.245 


rs2 110725 


36912 


102446212 


A/C 








rs1 465326 


36936 


102446236 


C/G 


0.573 


0.614 


0.296 


rs2871458 


37184 


102446484 


C/T 


0.085 


0.070 


0.530 


rs2080310 


39064 


. 102448364 


C/T 


0.277 


0.268 


0.776 


rs1 922289 


39343 


102448643 


G/T 


0.580 


0.576 


0.924 


rs 1922290 


40868 


102450168 


C/G 


0.558 


0.579 


0.556 


rs1 922291 


40917 


102450217 


A/G 


0.322 


0.348 


0.401 


rs1 922292 


41113 


102450413 


A/C 


0.235 


untyped 


NA 


rs3815517 


47343 


102456643 


A/T 


0.310 


0.312 


0.950 


rs2241130 


47806 


102457106 


A/G 


0.110 


0.068 


0.071 


rs1 922295 


47911 


102457211 


A/G 


0.378 


0.364 


0.695 


rs1 922294 


48009 


102457309 


C/T 


0.061 


0.055 


0.799 


rs2302622 


48621 


102457921 


C/G 
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dbSNP 
rs# 


Position in 
SEQ ID NO: 
2 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs2310240 


49245 


102458545 


C/G 








rs1 024792 


49247 


102458547 


C/G 








rs3836112 


49299 


102458599 


-/CTCT 


0.407 


0.378 


0.382 


rs3074969 


49302 


102458602 


-/AGAG 


0.385 


0.362 


0.497 


rs917994 


49514 


102458814 


C/T 


0.271 


0.281 


0.757 


rs2041753 


49626 


102458926 


G/T 


0.357 


0.342 


0.672 


rs2041752 


49791 


102459091 


A/G 


0.459 


0.511 


0.155 


rs1 024791 


50010 


102459310 


A/G 








rs1 024790 


50294 


102459594 


A/G 


0.781 


0.773 


0.769 


rs995515 


51482 


102460782 


A/G/T 


0.331 


0.323 


0.825 


rs995514 


51556 


102460856 


A/G 


0.373 


0.412 


0.221 


rs1 922293 


51855 


102461155 


A/G 


0.568 


0.597 


0.376 


rs3755287 


51956 


102461256 


C/T 


0.867 


0.907 


0.138 


rs3729564 


52155 


102461455 


A/G 


0.362 


0.320 


0.212 


rs3771188 


52448 


102461748 


A/G 








rs3771187 


52458 


102461758 


C/T 


0.308 


0.276 


0.288 


rs3771186 


52511 


102461811 


C/T 


0.761 


0.847 


0.003 


rs3771185 


52607 


102461907 


A/G 


0.445 


0.385 


0.069 


rs23 10241 


54049 


102463349 


A/C 


0.446 


0.400 


0.161 


rs2302621 


54224 


102463524 


A/C 


0.304 


0.326 


0.499 


rs2302620 


54567 


102463867 


A/G 


0.100 


0.074 


0.236 


rs3771184 


55052 


102464352 


C/T 


0.785 


0.853 


0.014 


rs3834161 


55857 


102465157 


-/C 


0.068 


0.081 


0.596 


rs3755286 


55941 


102465241 


C/G 


0791 


0.850 


0.038 


rs3755285 


56120 


102465420 


A/G 


0.194 


0.173 


0.446 


rs1 997502 


56349 


102465649 


C/T 


0.604 


0.577 


0.536 


rs3771182 


56727 


102466027 


A/G 


0.107 


0.070 


0.117 


rs3836111 


57232 


102466532 


-ICT 


0.137 


0.090 


0.048 


rs3771181 


58806 


102468106 


C/T 








rs955754 


61181 


102470481 


C/T 


0.209 


0.160 


0.084 


rs2302612 


63808 


102473108 


A/G 


0.138 


0.111 


0.331 


rs3755284 


64526 


102473826 


A/T 


0.754 


0.829 


0.010 


rs3821205 


64865 


102474165 


A/G 


0.799 


0.814 


0.594 


rs3815511 


64928 


102474228 


C/T 








rs2287041 


64966 


102474266 


A/C 


0.113 


0.074 


0.143 


rs2287040 


65080 


102474380 


A/G 


0.493 


0.521 


0.386 


rs2287039 


65690 


102474990 


C/T 


0.970 


0.962 


0.703 


rs3755283 


66228 


102475528 


A/G 








rs3755282 


66982 


102476282 


A/G 


0.327 


0.312 


0.636 


rs1812326 


72511 


102481811 


A/G 


0.362 


0.299 


0.067 


rs 1558626 


74170 


102483470 


A/T 


0.558 


untyped 




rs 1558625 


74264 


102483564 


C/T 


0.635 


0.683 


0.137 


rs1 558624 


74333 


102483633 


C/T 


0.350 


0.278 


0.024 


rs1 558623 


74502 


102483802 


A/T 


0.323 


0.281 


0.204 


rs1035131 


74741 


102484041 


A/C 


0.513 


0.598 


0.026 


rs2 110661 


75321 


102484621 


C/T 


0.449 


0.412 


0.237 


rs 1420093 


82558 


102491858 


A/G 


0.390 


untyped 




rs3074971 


85366 


102494666 


-/TTG 


0.398 


0.485 


0.006 


rs 1345302 


85469 


102494769 


CAT 


0.468 


0.392 


0.036 


rs 1420092 


86485 


102495785 


G/T 


0.810 


0.808 


0.958 


rs1 345301 


87687 


102496987 


C/T 


0.554 


0.470 


0.016 


rs2310242 


89463 


102498763 


G/T 


0.110 


untyped 




rs2310243 


89660 


102498960 


A/G 


0.452 


0.529 


0.031 


rs1 882510 


95718 


102505018 


C/T 


0.597 


0.688 


0.022 


rs1 882511 


95821 


102505121 


A/G 


0.684 


0.657 


0.373 
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TABLE 15 



dbSNP 


Position in 


Chromosome 


A1/A2 


F A2 


F A2 


Fp- 


rs# 


Figure 2 


Position 


Allele 




Control AF 




rs39 17304 




102409525 








— 0^23*6 — 


rs2041 747 


— §§i — 


102409809 


C/T 


0 034 

: 


0 f^ 83 fi 

IYP 





rs39 17305 


860 


102410160 


— c7T — 








rs3771200 


874 


102410174 


C/T 


0 500 

: 


0 460 


— 0 282 — 

: 


rs39 17306 


939 


102410239 


A/G 









rs39 17307 


1483 


102410783 


G/T 








rs39 17308 


1798 


10241 1098 


C/T 








rs3917310 




102411489 


— aTt 








rs3917311 


22^5 


10241 1515 


— aTg — 


0 959 

: 


n Q47 

: 


fTs74 

: 


rs3917312 


2282 


10241 1582 


— c/g — 








rs3917313 


2340 


10241 1640 


rvf 








rs3917314 


2963 


102412263 


— a/c — 








rs3917316 


3369 


102412669 


— 


— curvi — 


0687 


— 0 176 — 


rs3171845 


3481 


102412781 


— aTt 


— n en? — 
: 


0 913 

: 


n'ofij 

: 


rs3171846 


3^64 


102412864 


rvf 








rs3917317 


Tfisi 


102412953 


Tfr 


— n oqq — 


FTwi 


— rfooo — 


rs3917318 


ZSfin 


102414160 


— 'ait 


— 

: 


rpTft^ 

: 


— n rqr — 
: 


rs3917319 


4941 


102414241 


— A/f 








rs39 17320 


4975 


102414275 


A/r 


— noss — 


0971 

: 


— rTZfiT — 

: 


rs39 17321 


5321 


102414621 


— A/r 


- 






rs39 17322 


5346 


102414646 


— A/G 








rs39 17323 




1 02414841 


— ait 








rs39 17324 


IMg- 


102414933 


— c/g — 








rs39 17325 


6007 


102415307 


— rvf 


— ffn2T — 

: 


iv — h — 

— untype 




rs3732134 


6317 


102415617 


rvr 








rs37321 33 


RT7R 


10241 5678 


A/r 








rs21 10726 


6382 


102415682 


— c7f — 


0 301 

'■ 


0 ?»s 

: 


(UYW 

: 


rs39 17326 


6426 


102415726 


— erf — 








rs39 17327 


6479 


102415779 


— c/g — 








rs39 17328 


6641 


102415941 


rvf 


— nqiK — 


ffQ?Q 


— PTrpi — 


rs3732131 


6703 


102416003 


— cTf — 


0 049 

' 


n 058 

'■ 


— 0 670 — 
'■ 


rs3732130 


6705 


102416005 


— cTT — 








rs39 17329 




102417263 


— gTt — 


(T073 

: 


rffiR7 

: 


— rf7QR — 
' 


rs39 17330 


8525 


102417825 


GTT 








rs39 17331 


awR 


102417826 


A/f 








rs39 17344 


8598 


102417898 


C/T 








rs39 17332 


8624 


102417924 


A/f 


0 251 

'■ 


0~231 

: 


0 534 

: 


rs39 17333 


8883 


1024181 83 


— aTt — 








rs39 17334 


8980 


102418280 


— gTt — 








rs1030021 


13578 


102422878 


G/T 


0 176 


0 197 


— 0 489 — 


rs2241 1 32 


16135 


1 02425435 


G/T 


untyped 


0.688 


NA 


rs2241131 


16141 


102425441 


G/T 


0.451 


0.498 


0.204 


rs3835036 


16642 


102425942 


-/TGG 


0.453 


0.439 


0.715 


rs1 997504 


16931 


102426231 


A/G 








rs1 805232 


17004 


102426304 


A/G 








rs1971696 


17009 


102426309 


C/T 








rs1971695 


17010 


102426310 


A/G 








rs3771199 


18713 


102428013 


C/T 


0.277 


0.262 


0.665 


rs1 922303 


18853 


102428153 


C/T 








rs32 13734 


20783 


102430083 


C/T 


0.827 


0.809 


0.573 


rs 1997503 


21335 


102430635 


A/G 


0.821 


0.832 


0.740 


rs1 558649 


22180 


102431480 


C/T 








rs1 558648 


22268 


102431568 


A/C 


0.130 


0.105 


0.368 


rs1 558647 


22285 


102431585 


C/T 


0.810 


0.815 


0.861 
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dbSNP 


Position in 


Chromosome 


A1/A2 


F A2 


F A2 


Fp- 


rs# 


Figure 2 


Position 


Allele 


Case AF 


Control AF 


Value 


rs1 558646 


25378 


102434678 


C/T 


0.613 


0.608 


0.893 


rs1 882514 


25906 


1 02435206 


C/G 


0.558 


0.578 


0.630 


rs1882513 


26015 


102435315 


A/G 


0.537 


0.539 


0.952 


rs867770 


26475 


102435775 


A/G 








rs2310235 


26798 


102436098 


A/T 


0.589 


0.019 




rs870684 


27042 


102436342 


A/G 


0.726 


0.693 


0.392 


rs3771197 


27649 


102436949 


A/G 


0.574 


0.561 


0.725 


rs3771196 


27827 


102437127 


A/T 








rs3821207 


27873 


102437173 


A/G 


0.023 


0.026 


0.884 


rs3771195 


28122 


102437422 


A/G 


0.303 


0.301 


0.952 


rs3771194 


28202 


102437502 


A/G 


0.450 


0.442 


0.832 


rs3771193 


28232 


102437532 


A/C 








rs3771192 


28240 


102437540 


G/T 








rs3755290 


29546 


102438846 


G/T 


0.328 


0.302 


0.452 


rs3821206 


29748 


1 02439048 


A/G 


0.889 


0.026 




rs2302623 


30054 


1 02439354 


A/T 


0.254 


0.255 


0.962 


rs3755289 


30646 


1 02439946 


G/T 


0.444 


0.429 


0.744 


rs1 922302 


31149 


102440449 


A/C 


0.541 


0.507 


0.364 


rs2 110725 


36912 


102446212 


A/C 








rs 1465326 


36936 


102446236 


C/G 


0.616 


0.612 


0.919 


rs2871458 


37184 


1 02446484 


C/T 


0.046 


0.041 


0.775 


rs2080310 


39064 


102448364 


C/T 


0.235 


0.238 


0.933 


rs1 922289 


39343 


102448643 


G/T 


0.611 


0.618 


0.845 


rs1 922290 


40868 


102450168 


C/G 


0.601 


0.619 


0.631 


rs1922291 


40917 


102450217 


A/G 


0.372 


0.374 


0.961 


rs1 922292 


41113 


102450413 


A/C 


0.215 


0.221 


0.827 


rs3815517 


47343 


102456643 


A/T 


0.268 


0.257 


0.766 


rs2241130 


47806 


102457106 


A/G 


0.115 


0.119 


0.854 


rs1 922295 


47911 


102457211 


A/G 


0.342 


0.325 


0.632 


rs1 922294 


48009 


102457309 


C/T 


0.092 


0.081 


0.677 


rs2302622 


48621 


102457921 


C/G 








rs2310240 


49245 


102458545 


C/G 








rs1 024792 


49247 


102458547 


C/G 








rs3836112 


49299 


1 02458599 


-/CTCT 


0.332 


0.332 


0.999 


rs3074969 


49302 


102458602 


-/AGAG 


0.330 


0.339 


0.822 


rs9 17994 


49514 


102458814 


C/T 


0.312 


0.339 


0.456 


rs2041753 


49626 


102458926 


G/T 


0.296 


0.310 


0.737 


rs2041752 


49791 


102459091 


A/G 


0.534 


0.556 


0.587 


rs1 024791 


50010 


102459310 


A/G 








rs1 024790 


50294 


102459594 


A/G 


0.759 


0.780 


0.498 


rs995515 


51482 


102460782 


A/G/T 


0.288 


0.288 


0.992 


rs995514 


51556 


102460856 


A/G 


0.417 


0.434 


0.657 


rs1 922293 


51855 


102461155 


A/G 


0.634 


0.625 


0.806 


rs3755287 


51956 


102461256 


C/T 


0.873 


0.850 


0.471 


rs3729564 


52155 


102461455 


A/G 


0.291 


0.308 


0.643 


rs3771188 


52448 


102461748 


A/G 








rs3771187 


52458 


102461758 


C/T 


0.246 


0.231 


0.677 


rs3771186 


52511 


102461811 


C/T 


0.766 


0.759 


0.850 


rs3771185 


52607 


102461907 


A/G 


0.409 


0.410 


0.972 


rs23 10241 


54049 


102463349 


A/C 


0.396 


0.416 


0.591 


rs2302621 


54224 


102463524 


A/C 


0.347 


0.363 


0.667 


rs2302620 


54567 


102463867 


A/G 


0.107 


0.121 


0.605 


rs3771184 


55052 


102464352 


C/T 


0.772 


0.740 


0.364 


rs3834161 


55857 


102465157 


-/C 


0.054 


0.051 


0.860 


rs3755286 


55941 


102465241 


C/G 


0.781 


0.766 


0.641 


rs3755285 


56120 


102465420 


A/G 


0.172 


0.175 


0.897 


rs1 997502 


56349 


102465649 


C/T 


0.550 


0.543 


0.849 
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dbSNP 
rs# 


Position in 
Figure 2 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs3771182 


56727 


102466027 


A/G 


0.094 


0.109 


0.562 


rs3836111 


57232 


102466532 


-/CT 


0.139 


0.148 


0.750 


rs3771181 


58806 


102468106 


C/T 








rs955754 


61181 


102470481 


C/T 


0.173 


0.190 


0.571 


rs2302612 


63808 


102473108 


A/G 


0.132 


0.135 


0.909 


rs3755284 


64526 


102473826 


A/T 


0.760 


0.726 


0.332 


rs3821205 


64865 


102474165 


A/G 


0.873 


0.859 


0.629 


rs3815511 


64928 


102474228 


C/T 








rs2287041 


64966 


102474266 


A/C 


0.124 


0.141 


0.517 


rs2287040 


65080 


102474380 


A/G 


0.550 


0.559 


0.802 


rs2287039 


65690 


102474990 


C/T 








rs3755283 


66228 


102475528 


A/G 








rs3755282 


66982 


102476282 


A/G 


0.293 


0.268 


0.452 


rs1812326 


72511 


102481811 


A/G 


0.320 


0.294 


0.453 


rs1 558626 


74170 


102483470 


A/T 


0.541 


untyped 




rs1 558625 


74264 


102483564 


C/T 


0.694 


0.719 


0.473 


rs1 558624 


74333 


102483633 


C/T 


0.285 


0.279 


0.865 


rs 1558623 


74502 


102483802 


A/T 


0.277 


0.261 


0.615 


rs1035131 


74741 


102484041 


A/C 


0.581 


0.590 


0.795 


rs2 110661 


75321 


102484621 


C/T 


0.405 


0.414 


0.800 


rs1 420093 


82558 


102491858 


A/G 


0.384 


untyped 




rs3074971 


85366 


1 02494666 


-/TTG 


0.488 


0.469 


0.619 


rs1 345302 


85469 


102494769 


C/T 


0.378 


0.406 


0.437 


rs1 420092 


86485 


1 02495785 


G/T 


0.769 


0.768 


0.980 


rs1 345301 


87687 


102496987 


C/T 


0.464 


0.487 


0.531 


rs2310242 


89463 


102498763 


G/T 


0.120 


untyped 




rs2310243 


89660 


102498960 


A/G 


0.537 


0.514 


0.548 


rs 1882510 


95718 


102505018 


C/T 


0.642 


0.635 


0.875 


rs1 882511 


95821 


102505121 


A/G 


0.639 


0.644 


0.871 



[0238] Allelotyping results were considered particularly significant with a calculated p-value of less 
than or equal to 0.05 for allelotype results. These values are indicated in bold. The allelotyping p-values 
were plotted in Figure IB for the discovery cohort. The position of each SNP on the chromosome is 
presented on the x-axis. The y-axis gives the negative logarithm (base 10) of the p-value comparing the 
estimated allele in the case group to that of the control group. The minor allele frequency of the control 
group for each SNP designated by an X or other symbol on the graphs in Figure IB can be determined by 
consulting Table 13. For example, the left-most X on the left graph is at position 102409525. By 
proceeding down the Table from top to bottom and across the graphs from left to right the allele 
frequency associated with each symbol shown can be determined. 

[0239] To aid the interpretation, multiple lines have been added to the graph. The broken horizontal 
lines are drawn at two common significance levels, 0.05 and 0.01 . The vertical broken lines are drawn 
every 20kb to assist in the interpretation of distances between SNPs. Two other lines are drawn to 
expose linear trends in the association of SNPs to the disease. The light gray line (or generally bottom- 
most curve) is a nonlinear smoother through the data points on the graph using a local polynomial 
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regression method (W.S. Cleveland, E. Grosse and W.M. Shyu (1992) Local regression models. Chapter 
8 of Statistical Models in S eds J.M. Chambers and T.J. Hastie, Wadsworth & Brooks/Cole.). The black 
line provides a local test for excess statistical significance to identify regions of association. This was 
created by use of a lOkb sliding window with lkb step sizes. Within each window, a chi-square 
goodness of fit test was applied to compare the proportion of SNPs that were significant at a test wise 
level of 0.01, to the proportion that would be expected by chance alone (0.05 for the methods used here). 
Resulting p- values that were less than 10" 8 were truncated at that value. 

[0240] Finally, the exons and introns of the genes in the covered region are plotted below each 
graph at the appropriate chromosomal positions. The gene boundary is indicated by the broken 
horizontal line. The exon positions are shown as thick, unbroken bars. An arrow is place at the 3' end of 
each gene to show the direction of transcription. 

Example 5 
WASPIP Region Proximal SNPs 

[0241] It has been discovered that rs 146 5621 in the untranslated region (UTR) of the WASPIP gene 
is associated with occurrence of osteoarthritis in subjects. This gene encodes a protein that plays a role in 
actin cytoskeleton organization. The encoded protein binds to a region of Wiskott-Aldrich syndrome 
protein that is frequently mutated in Wiskott-Aldrich syndrome, an X-linked recessive disorder. 
Impairment of the interaction between these two proteins may contribute to the disease. Alternative 
transcript variants exist for this gene. Biological activity of WASPIP or a pathway member downstream 
of WASPIP (e.g., IL-2) can be modulated by addition of an antibody, a recombinant binding partner, a 
binding agent, or a recombinant WASPIP or downstream pathway member protein or functional 
fragment thereof. 

[0242] Sixty-one additional allelic variants proximal to rs 1465621 were identified and subsequently 
allelotyped in osteoarthritis case and control sample sets as described in Examples 1 and 2. The 
polymorphic variants are set forth in Table 16. The chromosome positions provided in column four of 
Table 16 are based on Genome "Build 34" of NCBI's GenBank. 



TABLE 16 



dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 3 


Chromosome 
Position 


Allele 
Variants 


rs1 864455 


2 


209 


175603909 


C/T 


rs1971763 


2 


5908 


175609608 


C/T 


rs934269 


2 


7460 


175611160 


A/G 


rs934270 


2 


7733 


175611433 


A/G 


rs2033309 


2 


7855 


175611555 


A/G 
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dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 3 


Chromosome 
Position 


Allele 
Variants 


rs2033310 


2 


7904 


175611604 


A/C 


rs934271 


2 


8869 


175612569 


G/T 


rs934272 


2 


9480 


175613180 


CAT 


rs1897110 


2 


13820 


175617520 


CAT 


rs2033311 


2 


15152 


175618852 


A/G 


rs1010027 


2 


17713 


175621413 


A/G 


rs1010028 


2 


17804 


175621504 


CAT 


rs2884502 


2 


18220 


175621920 


CAT 


rs1430177 


2 


19083 


175622783 


CAT 


rs1430178 


2 


19123 


175622823 


C/G 


rs3043779 


2 


19605 


175623305 


-/GTAAA 


rs 1549742 


2 


20247 


1 75623947 


GAT 


rs3043781 


2 


20592 


175624292 


-/CCCCC 


rs2033313 


2 


21907 


175625607 


CAT 


rs7739 


2 


23273 


1 75626973 


CAT 


rs11482 


2 


23299 


175626999 


A/C 


rs3087907 


2 


23623 


175627323 


GAT 


rs2358888 


2 


23669 


1 75627369 


AAT 


rs1 046036 


2 


23844 


175627544 


AAT 


rs3205060 


2 


24190 


1 75627890 


A/G 


rs15327 


2 


24486 


175628186 


CAT 


rs1430179 


2 


24896 


1 75628596 


A/C 


rs1430180 


2 


25118 


175628818 


C/G 


rs2 163236 


2 


30551 


1 75634251 


C/G 


rs32 17351 


2 


30844 


1 75634544 


-/GAGA 


rs2303891 


2 


30900 


1 75634600 


A/G 


rs3815969 


2 


30942 


1 75634642 


A/G 


rs2288622 


2 


31699 


175635399 


A/G 


rs2288623 


2 


32081 


175635781 


GAT 


rs1 044335 


2 


35078 


1 75638778 


A/G 


rs2288624 


2 


36196 


1 75639896 


AAT 


rs1060511 


2 


36541 


1 75640241 


A/C 


rs1367218 


2 


38356 


1 75642056 


A/G 


rs1367217 


2 


45578 


175649278 


A/G 


rs1 465621 


2 


49634 


175653334 


AAT 


rs1 465622 


2 


49774 


1 75653474 


G/T 


rs2 115872 


2 


51119 


175654819 


A/G 


rs1 465623 


2 


51181 


175654881 


A/G 


rs1 469521 


2 


51652 


175655352 


CAT 


rs1 864451 


2 


54467 


175658167 


C/G 


rs1430183 


2 


55762 


175659462 


A/G 


rs1430182 


2 


55999 


175659699 


A/G 


rs1430181 


2 


57865 


175661565 


A/C 


rs1991601 


2 


66613 


175670313 


A/G 


rs2358890 


2 


68377 


175672077 


CAT 


rs2 115875 


2 


69754 


175673454 


CAT 
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dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 3 


Chromosome 
Position 


Allele 
Variants 


rs1430185 


2 


72859 


175676559 


A/G 


rs22 17429 


2 


76512 


175680212 


A/G 


rs3049909 


2 


76717 


175680417 


-/AT 


rs1430184 


2 


77722 


175681422 


err 


rs2278321 


2 


80998 


175684698 


A/G 


rs2 115874 


2 


82033 


175685733 


C/T 


rs2033315 


2 


89658 


175693358 


err 


rs2033314 


2 


89960 


175693660 


A/G 


rs 1991 600 


2 


94155 


175697855 


A/G 


rs 1864453 


2 


95679 


175699379 


A/G 



Assay for Verifying an d Allelotyp in g SNPs 

[0243] The methods used to verify and allelotype the 61 proximal SNPs of Table 16 are the same 
methods described in Examples 1 and 2 herein. The primers and probes used in these assays are provided 
in Table 17 and Table 18, respectively. 

TABLE 17 



ACGTTGGATGACAGGTGTGCAGTGAATGTC 
ACGTTGGATGAATGATTTACTTGAGGCCGG 
ACGTTGGATGAAGTCCCTAGGACTACAGGT 
ACGTTGGATGATGATCTGCCCTGTTCTTGC 
ACGTTGGATGCCATAGCTTCCTCACACAAC 
ACGTTGGATGATGAGTCTCTGTGAGTTGAG 
ACGTTGGATGCCTGAAATGCCAAGAAGAATG 
ACGTTGGATGAGTCTTGCTTCTCTTCACAC 
ACGTTGGATGTCAGCATCCCAAAGTGCTAG 
ACGTTGGATGCGGGACTCTGTGTTAACAAG 
ACGTTGGATGGCCGTCTCTGTTGTGAGAAG 
ACGTTGGATGGTAACTTAAGGCCTCACAGC 
ACGTTGGATGGAAATCCCCATGTCAGAATC 
ACGTTGGATGGCCAGACCCTGTCTCAAATA 
ACGTTGGATGTATTTGAGACAGGGTCTGGC 
ACGTTGGATGAGTTCCTCAACTACTGTTTG 
ACGTTGGATGTGAGACACTGTGCCTAGCTG 
ACGTTGGATGATAATAAATAGTTAGAAGCC 
ACGTTGGATGAAGCCGTGCACTCACAAATC 
ACGTTGGATGTGATGACACAGATAGCAAAATGTG 
ACGTTGGATGAAATGTTGGCATGAAATTAATTTT 
ACGTTGGATGGAACACTGAGTTTTAATACTG 



ACGTTGGATGTCAGCAGTTGTCCCATCTTC 
ACGTTGGATGTCTCAAACTCCTGACCTCTG 
ACGTTGGATGTGGGCAACATAGCAAGACCC 
ACGTTGGATGAGGTGCAATCTACTCACCAG 
ACGTTGGATGTTCTCCTTGCAGACAAGGTG 
ACGTTGGATGTTGTGTGAGGAAGCTATGGC 
ACGTTGGATGATTCTTGCTACATAGTCAGG 
ACGTTGGATGACTAAGAGGTATTTGGGTGC 
ACGTTGGATGTAAAAATCGGCTGGGTGTGG 
ACGTTGGATGGAGTTACAAGATGCTGGAGC 
ACGTTGGATGAATTCCTCTCTGACTCTTTC 
ACGTTGGATGGACTGAAAGAGTCAGAGAGG 
ACGTTGGATGTGAACAGTACAAAGGAAGGG 
ACGTTGGATGTGAGTAGCTAGGAGTATAGG 
ACGTTGGATGTGAGCCCTGGAATTCAAGAC 
ACGTTGGATGCCCACATGATTTAATGGAGC 
ACGTTGGATGGGTCCAGGTTTTGTGATGTC 
ACGTTGGATGAGAAGCTAATTAAGCTCAAG 
ACGTTGGATGACCACCTACAAAGCTTCTGG 
ACGTTGGATGTTCCCTCCTTATAGTCAAGGACC 
ACGTTGGATGTGTGTCTGTTTACATAGTGCATG 
ACGTTGGATGAATCAGAGCTTACATGTGTG 
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ACGTTGGATGAATCAGAGCTTACATGTGTG 



ACGTTGGATGGAGGTGAATGTTAAAATACTG 



ACGTTGGATGCAAAGTTGCCATTCATCCAG 



ACGTTGGATGAGGGTGTAGGTGTATTAATG 



ACGTTGGATGAAGCCAACACTTTGCCAAGC 



ACGTTGGATGTCCTCTCTCCTCTACCATTC 



ACGTTGGATGGGGTTGGTTTCTTGGTAGCA 



ACGTTGGATGCCTAAACATTGTATCATGGTTTCA 



ACGTTGGATGAGACTAGGAAGGCTTGGTAG 



ACGTTGGATGGGTTCCCTTCTTCTTCCATG 



ACGTTGGATGCTTCAAAGTACCAAGGTCAG 



ACGTTGGATGCAGGCTTTCCATTTGTTTCC 



ACGTTGGATGTTGAGTAGCCTGAGTGACAC 



ACGTTGGATGTAGATGGCTCCAAAGGGTTC 



ACGTTGGATGGTAACGAAAGGCACAGAATG 



ACGTTGGATGTAGCACTTCCAGCTTTTCTG 



ACGTTGGATGACCACAGACATCAGTGCTAG 



ACGTTGGATGCAGTGTACTAATTCGTGACC 



ACGTTGGATGGAAGTGCTACAAAGGTCACG 



ACGTTGGATGGCTGGATCCTAATCACTCTC 



ACGTTGGATGGGCCTGGAGCAAAAAAAGAC 



ACGTTGGATGCATCAGCTGTACACCAATGG 



ACGTTGGATGGAAATTATTTTAGGTCTTCAG 



ACGTTGGATGTATACATCACAGAAACATGC 



ACGTTGGATGCTACTCAGTGTCCTCATCTC 



ACGTTGGATGTTTAAGTGGCACACGACACG 



ACGTTGGATGCATAGGCTGTAGAAGTTGGG 



ACGTTGGATGTTGTTGGTCCTTCTTGGGAG 



ACGTTGGATGTCCCTATGAAGAGAAATGCC 



ACGTTGGATGCTGATGGTTC I I I I I CCTTTC 



ACGTTGGATGTTGTGAGCCGCTTTTCAAAC 



ACGTTGGATGCATGCAAAACACTTTTTCAG 



ACGTTGGATGGAGCTGTAACTAAAAAGGGTG 



ACGTTGGATGGTGTATATTGCCAAAGATGC 



ACGTTGGATGTTCTCCTCCCATTCTTCCTG 



ACGTTGGATGGCGGGACTAGAAGTAGATTC 



ACGTTGGATGGGTCTTTGAGTGCTCCAAAC 



ACGTTGGATGAGAATGTCAGGTGGAAAGCA 



ACGTTGGATGTAGACCGCCCACTTTGAATG 



ACGTTGGATGAAGACACTGCTGGACTTGTC 



ACGTTGGATGGGATCCAGCAGATTCTCCAT 



ACGTTGGATGAGTGGGCGGTCTAGAAAATG 



ACGTTGGATGTGGTCCTAGGAGACGTCTGA 



ACGTTGGATGAGGACTGGGTGCCTGTGTTA 



ACGTTGGATGCTGTATGTGAAAACAAAAGCC 



ACGTTGGATGTCTTTACTTGGTGTGTTGAC 



ACGTTG GATGCATGTCATTCTGT AGT GT G G 



ACGTTGGATGTCCTTGGGATCAAGAAAGTG 



ACGTTGGATGAATGTTGCTAAAAGTAACCC 



ACGTTGGATGATC GGGGAAAAGAAG 



ACGTTGGATGAAGCTCCTAGCCAGTCTTAG 



ACGTTGGATGTTATTTTGGCGGGGAGTAGG 



ACGTTGGATGATCCTCAACAGATCTGGTTC 



ACGTTGGATGTCTGGTGATG GCTTGTGATC 



ACGTTGGATGTCAGAGTAGAGTTACTCCAG 



ACGTTGGATGCATGATGCAGCTATTCTGTG 



ACGTTGGATGCAGACCC I I I I I I CTAGATC 



ACGTTGGATGACTA I I I I I GAAGTAGTGTG 



ACGTTGGATGATCTGAGCCTAGACCTTAAC 



ACGTTGGATGGGGAATGAATACAACAGTGC 



ACGTTGGATGTGCACAAAATTAGCCACAGC 



ACGTTGGATGAGTGACCGTTTCTGTGTGTT 



ACGTTGGATGCAAAAGCAGGAATGCCTTGG 



ACGTTGGATGGGGTCACAACTGCTGTTTTC 



ACGTTGGATGAATTAGCAATGGCTCTCTCC 



ACGTTGGATGCCTAAAAACACAGTTGCTCC 



ACGTTGGATGCAGACAGCAGGTAGATGAAC 



ACGTTGGATGTCTGGAAAAGAGAGACAGCC 



ACGTTGGATGCAGTGGACTTAAGAGAGGAG 



ACGTTGGATGGGTTCAGGTACCTGAAAAGC 



ACGTTGGATGGTCAAGGTAGTTGAGAGTATT 



ACGTTGGATGCAATGACAAAAAGCAATTTC 



ACGTTGGATGCATCTTTCTTAATGGTCTTGG 



ACGTTGGATGATGCAGAGTCACATTCCATG 



ACGTTGGATGTTTCGTCATCAGTCAGAAGG 



ACGTTGGATGCTGGTTCC I I I I I I I GGGAG 



ACGTTGGATGAGATAGGAATGACTGCCAAG 



ACGTTGGATGAGGTGACTTCATCTCTTTCC 
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TCCTTTTCTCTCAGTTCCCC 



ACT 
ACG 



AGCACTTTGGGAGGCCAAGG 



GCACGCCACCACACTCGG 



CCCTGTTCTTGCTCCTGCTTCTT 



ACAACACAAAGAAGGGTTGTTA 



G G GTG G GAAATCTGCTGAG 



GCATAATTTTTCAGGGAGGCAG 



TGCTTCTCTTCACACTTATAAG 



GCATCCCAAAGTGCTAGGATTACA 



CTTCCAGGAGGTGCGATGAG 



TCTGTTGTGAGAAGATGCGC 



ACAGCTGTTGGGCTCACAG 



TGCCTAGTTAATTTGCTTTCCT 



CCCTGTCTCAAATAAATTTTAAAA 



GACAGGGTCTGGCTATGTTGTC 



ACTGTTTGTTGATGATTTGAATAA 



ACT 
CGT 



GCCTAGCTGGGGCTTCAAGTTA 



TAGAAGCCAACCCCCCCC 



CCCT GTG AG GCCATAGACAA 



CTGTTTACATAGTGCATG 



CTTATAGTCAAGGACCGT 



CAATATAAAATAAGAGGTGAATGT 



GCTTACATGTGTGT I I I 1 I 



CATTCATCCAGAATAGATTGTTTT 



rs3205060 



TTTGCCAAGCTTGTTATA 



GGTAGCATCTCCCAGTAA 



GAGGGGAAAAAAGTCAGGAAAA 



ACT 
ACT 



AAGTACCAAGGTCAGAAATTGATT 



AGTCCAGGCTTCTTGCCTG 



AGGCACAGAATGAAAGAGAGA 



TAGAAGTTTACAGAAAAGCTGGAA 



TTAGTACACTGACATATATACAG 



CTTACATCCACATTCCATTACC 



ACT 
ACT 



TTTTAGGTCTTCAGAAGAACAAAG 



GAAATATTGGTCCCACTTTCC 



GACTCGCAGGTAAATAGAGCT 



CCCAAAAAAAGTGGAAAA 



CTTTTCAAACACGATGGAGCAC 



AACTAAAAAGGGTGATTTCACTAT 



CCATTCTTCCTGACATTCGCC 



CAAACATAAGGTTGACCCCC 



TTTGAATGGGACTCTTCC 



TCCATACATGAGAGCTGCTG 
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TAGGAGACGTCTGACTCCAA 



GAAAACAAAAGCCTTTTCTGTC 



ATTCTGTAGTGTGGGCCCTA 



GTAACCCTTAAATACTATCATAC 



CTAGCCAGTCTTAGTGATGTT 



AGCTCGCCTCAGCCTACAA 



GTCCAGAACACCATAATCCC 



TTTTTTCTAGATCAGCACTGTTCA 



CTAGACCTTAACTCCAATTTATA 



AGTCCTTGGTTTATGAACATTTG 



TTTATGTTATGCACATGCAGAC 



CATAAAACCAACTTATTAATCCC 



GCTCACAGGCTTTGTAACATC 



GGGGAGATCTGCCATCTCCTGG 



GGTAGTTGAGAGTATTGTGAGA 



GTCTTGGTTTAATATCACTCCT 



TAAAGGGGAAAAA A AAGCTCTAA 



ACT 
ACT 



CTGCCAAGTTGAATACTGAGTT 



Genetic Analysis 

[0244] Allelotyping results from the discovery cohort are shown for cases and controls in Table 19. 
The allele frequency for the A2 allele is noted in the fifth and sixth columns for osteoarthritis case pools 
and control pools, respectively, where "AF" is allele frequency. The allele frequency for the Al allele 
can be easily calculated by subtracting the A2 allele frequency from 1 (Al AF = 1-A2 AF). For example, 
the SNP rsl971763 has the following case and control allele frequencies: case Al (C) = 0.456; case A2 
(T) = 0.544; control Al (C) = 0.444; and control A2 (T) = 0.556, where the nucleotide is provided in 
paranthesis. Some SNPs are labeled "untyped" because of failed assays. 



TABLE 19 



dbSNP 


Position in 
SEQ ID NO: 

3 


Chromosome 


A1/A2 


F A2 


F A2 


Up- 


rs# 


Position 


Allele 


Case AF 


Control AF 


value 


rs1 864455 


209 - 


175603909 


CfT 








rs1971763 


5908 


175609608 


C/T 


0.544 


0.556 


0.630 


rs934269 


7460 


175611160 


A/G 








rs934270 


7733 


175611433 


A/G 








rs2033309 


7855 


175611555 


A/G 


0.158 


0.172 


0.502 


rs2033310 


7904 


175611604 


A/C 


0.428 


0.423 


0.845 


rs934271 


8869 


175612569 


G/T 








rs934272 


9480 


175613180 


en 








rs1897110 


13820 


175617520 


CfT 








rs203331 1 


15152 


175618852 


A/G 
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dbSNP 
rs# 


Position in 
SEQ ID NO: 
3 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs1010027 


17713 


175621413 


A/G 








rs1010028 


17804 


175621504 


err 


0.448 


0.449 


0.965 


rs2884502 


18220 


175621920 


cn 








rs1430177 


19083 


175622783 


CfT 


0.051 


0.309 


-0.0001 


rs1430178 


19123 


175622823 


C/G 








rs3043779 


19605 


175623305 


-/GTAAA 








rs1 549742 


20247 


175623947 


G/T 








rs3043781 


20592 


1 75624292 


-/CCCCC 








rs2033313 


21907 


175625607 


C/T 








rs7739 


23273 


175626973 


CfT 


0.057 


0.042 


0.371 


rs11482 


23299 


175626999 


A/C 


0.934 


0.935 


0.958 


rs3087907 


23623 


175627323 


G/T 


0.427 


0.425 


0.918 


rs2358888 


23669 


1 75627369 


A/T 


0.083 


0.064 


0.245 


rs1 046036 


23844 


175627544 


A/T 








rs3205060 


24190 


175627890 


A/G 


0.478 


0.483 


0.859 


rs15327 


24486 


175628186 


err 


0.901 


0.917 


0.336 


rs1430179 


24896 


1 75628596 


AJC 








rs1430180 


25118 


175628818 


C/G 








rs2 163236 


30551 


175634251 


C/G 


0.956 


0.955 


0.994 


rs32 17351 


30844 


1 75634544 


-/GAGA 


0.481 


0.487 


0.823 


rs2303891 


30900 


1 75634600 


A/G 


0.750 


0.687 


0.006 


rs38 15969 


30942 


1 75634642 


A/G 


0.232 


0.239 


0.771 


rs2288622 


31699 


175635399 


A/G 


0.863 


0.828 


0.082 


rs2288623 


32081 


175635781 


G/T 


0.081 


0.106 


0.134 


rs1 044335 


35078 


175638778 


A/G 


0.105 


0.115 


0.550 


rs2288624 


36196 


175639896 


A/T 


0.901 


0.871 


0.117 


rs 1060511 


36541 


175640241 


A/C 


0.968 


0.979 


0.413 


rs1367218 


38356 


175642056 


A/G 


0.931 


0.958 


0.068 


rs1367217 


45578 


175649278 


A/G 


0.027 


0.020 


0.648 


rs 1465621 


49634 


175653334 


A/T 








rs 1465622 


49774 


175653474 


G/T 


0.084 


0.108 


0.161 


rs21 15872 


51119 


175654819 


A/G 


0.483 


0.500 


0.500 


rs1 465623 


51181 


175654881 


A/G 








rs1 469521 


51652 


175655352 


C/T 


0.433 


0.435 


0.953 


rs1 864451 


54467 


175658167 


C/G 


0.316 


0.315 


0.970 


rs1430183 


55762 


1 75659462 


A/G 


0.972 


0.970 


0.930 


rs1430182 


55999 


175659699 


A/G 


0.711 


0.691 


0.366 


rs1430181 


57865 


175661565 


A/C 


0.939 


0.943 


0.836 


rs1991601 


66613 


175670313 


A/G 


0.754 


0.713 


0.062 


rs2358890 


68377 


175672077 


C/T 


0.404 


0.443 


0.109 


rs21 15875 


69754 


175673454 


CAT 


0.633 


0.620 


0.613 


rs1430185 


72859 


175676559 


A/G 


0.768 


0.750 


0.445 


rs22 17429 


76512 


175680212 


A/G 


0.428 


0.489 


0.028 


rs3049909 


76717 


175680417 


-/AT 


0.161 


0.200 


0.064 


rs1430184 


77722 


175681422 


C/T 


0.025 


untyped 


NA 


rs2278321 


80998 


175684698 


A/G 








rs2 115874 


82033 


175685733 


C/T 


0.729 


0.698 


0.179 


rs2033315 


89658 


175693358 


C/T 


0.649 


0.663 


0.542 


rs2033314 


89960 


175693660 


A/G 


0.697 


0.692 


0.835 


rs1991600 


94155 


175697855 


A/G 


0.526 


0.576 


0.048 


rs1 864453 


95679 


175699379 


A/G 


0.675 


0.672 


0.883 
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[0245] The WASPIP proximal SNPs were also allelotyped in the replication cohorts using the 
methods described herein and the primers provided in Tables 1 7 and 18. The replication allelotyping 
results for replication cohort #1 and replication cohort #2 are provided in Tables 20 and 21, respectively. 



TABLE 20 



rs 


Position in 
SEQ ID NO: 
3 


romosome 
osi ion 


A1/A2 

All 

Allele 


F A2 
Case AF 


F A2 
Control AF 


Value 


rs1 864455 


209 


175603909 


C/T 








rs1971763 


5908 


175609608 


err 


0.472 


0.509 


0.276 


rs934269 


7460 


175611160 


A/G 








rs934270 


7733 


175611433 


A/G 








rs2033309 


7855 


175611555 


A/G 


0.179 


0.186 


0.784 


rs2033310 


7904 


175611604 


A/C 


0.428 


0.405 


0.493 


rs934271 


8869 


175612569 


G/T 








rs934272 


9480 


175613180 


c/r 








rs1897110 


13820 


175617520 


C/T 








rs203331 1 


15152 


175618852 


A/G 








rs1 010027 


17713 


175621413 


A/G 








rs1 010028 


17804 


175621504 


C/T 


0.447 


0.465 


0.579 


rs2884502 


18220 


175621920 


C/T 








rs1430177 


19083 


175622783 


C/T 


0.051 


0.098 


0.138 


rs1430178 


19123 


175622823 


C/G 








rs3043779 


19605 


175623305 


-/GTAAA 








rs1 549742 


20247 


175623947 


G/T 








rs3043781 


20592 


175624292 


-/CCCCC 








rs2033313 


21907 


175625607 


C/T 








rs7739 


23273 


175626973 


C/T 


0.076 


0.053 


0.342 


rs11482 


23299 


175626999 


A/C 


0.919 


0.919 


0.996 


rs3087907 


23623 


175627323 


G/T 


0.422 


0.390 


0.348 


rs2358888 


23669 


175627369 


A/T 


0.104 


0.074 


0.204 


rs1 046036 


23844 


175627544 


A/T 








rs3205060 


24190 


175627890 


A/G 


0.501 


0.472 


0.391 


rs15327 


24486 


175628186 


C/T 


0.883 


0.904 


0.370 


rs1430179 


24896 


175628596 


A/C 








rs1430180 


25118 


175628818 


C/G 








rs2 163236 


30551 


175634251 


C/G 


0.976 


untyped 


0.921 


rs3217351 


30844 


175634544 


-/GAGA 


0.514 


0.480 


0.329 


rs2303891 


30900 


175634600 


A/G 


0.780 


0.699 


0.009 


rs3815969 


30942 


175634642 


A/G 


0.183 


0.213 


0.426 


rs2288622 


31699 


175635399 


A/G 


0.856 


0.818 


0.201 


rs2288623 


32081 


175635781 


G/T 


0.083 


0.112 


0.216 


rs1 044335 


35078 


175638778 


A/G 


0.113 


0.115 


0.959 


rs2288624 


36196 


175639896 


A/T 


0.908 


0.872 


0.215 


rs1 060511 


36541 


175640241 


A/C 


0.971 


untyped 


0.945 


rs1367218 


38356 


175642056 


A/G 


0.952 


0.947 


0.824 


rs1367217 


45578 


175649278 


A/G 


0.020 


untyped 


NA 


rs1 465621 


49634 


175653334 


A/T 








rs1 465622 


49774 


175653474 


G/T 


0.077 


0.118 


0.108 


rs2115872 


51119 


175654819 


A/G 


0.493 


0.499 


0.861 


rs 1465623 


51181 


175654881 


A/G 








rs1 469521 


51652 


175655352 


C/T 


0.453 


0.427 


0.436 


rs1 864451 


54467 


175658167 


C/G 


0.302 


0.321 


0.556 


rs1430183 


55762 


175659462 


A/G 


0.959 


0.962 


0.903 


rs1430182 


55999 


175659699 


A/G 


0.727 


0.678 


0.114 
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dbSNP 


Position in 
SEQ ID NO: 

3 


Chromosome 


A1/A2 


F A2 


F A2 


Up- 


rs# 


Position 


Allele 


Case AF 


Control AF 


value 


rs1430181 


57865 


175661565 


A/C 


0.942 


0.940 


0.943 


rs1991601 


66613 


175670313 


A/G 


0.773 


0.722 


0.081 


rs2358890 


68377 


175672077 


C/T 


0.389 


0.443 


0.111 


rs2 115875 


69754 


175673454 


err 


0.639 


0.601 


0.267 


rs1430185 


72859 


175676559 


A/G 


0.790 


0.774 


0.586 


rs22 17429 


76512 


175680212 


A/G 


0.412 


0.504 


0.029 


rs3049909 


76717 


175680417 


-/AT 


0.144 


0.193 


0.079 


rs1430184 


77722 


175681422 


C/T 








rs2278321 


80998 


175684698 


A/G 








rs2 115874 


82033 


175685733 


C/T 


0.744 


0.703 


0.169 


rs2033315 


89658 


175693358 


C/T 


0.675 


0.695 


0.533 


rs2033314 


89960 


175693660 


A/G 


0.726 


0.703 


0.529 


rs1991600 


94155 


175697855 


A/G 


0.467 


0.566 


0.005 


rs1 864453 


95679 


175699379 


A/G 


0.702 


0.680 


0.468 



TABLE 21 



dbSNP 
rs# 


Position in 
SEQ ID NO: 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs1 864455 


209 


1 75603909 


— cn — 








rs1971763 


5908 


175609608 


C/T 


0.635 


0.629 


0.879 


rs934269 


7460 


175611160 


A/G 








rs934270 


7733 


175611433 


A/G 








rs2033309 


7855 


175611555 


A/G 


0.131 


0.149 


0.576 


rs2033310 


7904 


175611604 


A/C 


0.428 


0.452 


0.548 


rs934271 




175612569 


G/T 








rs934272 


9480 


175613180 


C/T 








rs1897110 


13820 


175617520 


C/T 








rs2033311 


15152 


175618852 


A/G 








rs1010027 


17713 


175621413 


A/G 








rs1010028 


17804 


175621504 


C/T 


0.449 


0.424 


0.503 


rs2884502 


18220 


175621920 


C/T 








rs1430177 


19083 


175622783 


C/T 


untyped 


0.642 


NA 


rs1430178 


19123 


175622823 


C/G 








rs3043779 


19605 


175623305 


-/GTAAA 








rs1 549742 


20247 


175623947 


G/T 








rs3043781 


20592 


1 75624292 


-/CCCCC 








rs2033313 


21907 


175625607 


C/T 








rs7739 


23273 


175626973 


C/T 


0.032 


0.023 


0.700 


rs11482 


23299 


175626999 


A/C 


0.953 


0.960 


0.743 


rs3087907 


23623 


175627323 


G/T 


0.435 


0.479 


0.295 


rs2358888 


23669 


175627369 


A/T 


0.055 


0.048 


0.731 


rs1 046036 


23844 


175627544 


A/T 








rs3205060 


24190 


175627890 


A/G 


0.449 


0.500 


0.197 


rs15327 


24486 


175628186 


C/T 


0.923 


0.937 


0.552 


rs1430179 


24896 


175628596 


A/C 








rs1430180 


25118 


175628818 


C/G 








rs2 163236 


30551 


175634251 


C/G 


0.923 


untyped 




rs3217351 


30844 


175634544 


-/GAGA 


0.439 


0.496 


0.125 


rs2303891 


30900 


175634600 


A/G 


0.712 


0.667 


0.208 


rs3815969 


30942 


175634642 


A/G 


0.294 


0.281 


0.705 


rs2288622 


31699 


175635399 


A/G 


0.872 


0.843 


0.309 


rs2288623 


32081 


175635781 


G/T 


0.078 


0.096 


0.444 
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dbSNP 
rs# 


Position in 
SEQ ID NO: 

3 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs1 044335 


35078 


175638778 


A/G 


0.094 


0.117 


0.366 


rs2288624 


36196 


175639896 


AfT 


0.894 


0.869 


0.356 


rs1 060511 


36541 


175640241 


A/C 








rs 13672 18 


38356 


175642056 


A/G 


0.903 


0.976 


0.001 


rs1367217 


45578 


175649278 


A/G 


0.035 


0.021 


0.504 


rs 1465621 


49634 


175653334 


Ail 








rs1 465622 


49774 


175653474 


GfT 


0.092 


0.093 


0.959 


rs2115872 


51119 


175654819 


A/G 


0.471 


0.502 


0.397 


rs 1465623 


51181 


1 75654881 


A/G 








rs1 469521 


51652 


175655352 


C/T 


0.408 


0.447 


0.282 


rs1 864451 


54467 


175658167 


C/G 


0.334 


0.306 


0.420 


rs1430183 


55762 


175659462 


A/G 








rs1430182 


55999 


175659699 


A/G 


0.691 


0.711 


0.547 


rs1430181 


57865 


175661565 


A/C 


0.936 


0.946 


0.651 


rs1991601 


66613 


175670313 


A/G 


0.730 


0.700 


0.372 


rs2358890 


68377 


175672077 


C/T 


0.423 


0.444 


0.566 


rs2 115875 


69754 


175673454 


C/T 


0.625 


0.650 


0.510 


rs1430185 


72859 


175676559 


A/G 


0.740 


0.714 


0.462 


rs22 17429 


76512 


175680212 


A/G 


0.447 


0.464 


0.644 


rs3049909 


76717 


175680417 


-/AT 


0.184 


0.212 


0.386 


rs1430184 


77722 


175681422 


C/T 








rs2278321 


80998 


175684698 


A/G 








rs2 115874 


82033 


175685733 


C/T 


0.709 


0.691 


0.605 


rs2033315 


89658 


175693358 


err 


0.616 


0.614 


0.962 


rs2033314 


89960 


175693660 


A/G 


0.660 


0.674 


0.679 


rs1991600 


94155 


175697855 


A/G 


0.602 


0.590 


0.749 


rs1 864453 


95679 


175699379 


A/G 


0.641 


0.659 


0.631 



[0246] Allelotyping results were considered particularly significant with a calculated p- value of less 
than or equal to 0.05 for allelotype results. These values are indicated in bold. The allelotyping p-values 
were plotted in Figure 1 C for the discovery cohort. The position of each SNP on the chromosome is 
presented on the x-axis. The y-axis gives the negative logarithm (base 10) of the p- value comparing the 
estimated allele in the case group to that of the control group. The minor allele frequency of the control 
group for each SNP designated by an X or other symbol on the graphs in Figure 1C can be determined by 
consulting Table 19. For example, the left-most X on the left graph is at position 175603909. By 
proceeding down the Table from top to bottom and across the graphs from left to right the allele 
frequency associated with each symbol shown can be determined. 

[0247] To aid the interpretation, multiple lines have been added to the graph. The broken horizontal 
lines are drawn at two common significance levels, 0.05 and 0.01 . The vertical broken lines are drawn 
every 20kb to assist in the interpretation of distances between SNPs. Two other lines are drawn to 
expose linear trends in the association of SNPs to the disease. The light gray line (or generally bottom- 
most curve) is a nonlinear smoother through the data points on the graph using a local polynomial 
regression method (W.S. Cleveland, E. Grosse and W.M. Shyu (1992) Local regression models. Chapter 
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8 of Statistical Models in S eds J.M. Chambers and T.J. Hastie, Wadsworth & Brooks/Cole.). The black 
line provides a local test for excess statistical significance to identify regions of association. This was 
created by use of a lOkb sliding window with lkb step sizes. Within each window, a chi-square 
goodness of fit test was applied to compare the proportion of SNPs that were significant at a test wise 
level of 0.01 , to the proportion that would be expected by chance alone (0.05 for the methods used here). 
Resulting p- values that were less than 10 8 were truncated at that value. 

[0248] Finally, the exons and introns of the genes in the covered region are plotted below each 
graph at the appropriate chromosomal positions. The gene boundary is indicated by the broken 
horizontal line. The exon positions are shown as thick, unbroken bars. An arrow is place at the 3' end of 
each gene to show the direction of transcription. 

Example 6 
LOXL1 Region Proximal SNPs 

[0249] It has been discovered that rs88 1 8 in the untranslated region (UTR) of the lysyl oxidase-like 
1 (LOXL1) gene is associated with occurrence of osteoarthritis in subjects. LOXL1 is a Lysyl oxidase- 
like protein that catalyzes the cross-linking of collagen via lysine residues. Deficiency of the related 
protein, lysyl oxidase, causes a form of Ehlers-Danlos syndrome. LOXL1 likely is a secreted protein and 
its biological activity may be modulated by addition of an antibody, a recombinant binding partner, a 
binding agent, or a recombinant LOXL1 protein or functional fragment thereof. 

[0250] Fifty-eight additional allelic variants proximal to rs9 12428 were identified and subsequently 
allelotyped in osteoarthritis case and control sample sets as described in Examples 1 and 2. The 
polymorphic variants are set forth in Table 22. The chromosome positions provided in column four of 
Table 22 are based on Genome "Build 34" of NCBI's GenBank. 



TABLE 22 



dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 5 


Chromosome 
Position 


Allele 
Variants 


rs1 048661 


15 


213 


71935363 


G/T 


rs3825942 


15 


249 


71935399 


C/T 


rs1 550436 


15 


1824 


71936974 


C/T 


rs1 550438 


15 


2057 


71937207 


C/T 


rs1 550439 


15 


2306 


71937456 


A/T 


rs21 65241 


15 


2869 


71938019 


C/T 


rs1 550433 


15 


3976 


71939126 


A/C 


rs3056314 


15 


4288 


71939438 


-/TC 


rs24 15204 


15 


4290 


71939440 


A/C 


rs1992314 


15 


4434 


71939584 


C/G 
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dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 5 


Chromosome 
Position 


Allele 
Variants 


rs1440101 


15 


5298 


71940448 


A/G 


rs2289414 


15 


5467 


71940617 


A/G 


rs24 15205 


15 


8486 


71943636 


C/G 


rs2899807 


15 


8487 


71943637 


A/T 


rs893815 


15 


8831 


71943981 


C/G 


rs3056342 


15 


9036 


71944186 


-/AG 


rs4077284 


15 


9058 


71944208 


A/G 


rs893816 


15 


9131 


71944281 


err 


rs893817 


15 


9732 


71944882 


A/G 


rs893818 


15 


9862 


71945012 


A/G 


rs893819 


15 


10191 


71945341 


A/G 


rs893820 


15 


10270 


71945420 


C/T 


rs2304719 


15 


16167 


71951317 


C/T 


rs1001507 


15 


17620 


71952770 


G/T 


rs1530167 


15 


17751 


71952901 


C/T 


rs1530168 


15 


17764 


71952914 


C/T 


rs1530169 


15 


17787 


71952937 


C/T 


rs2304720 


15 


19401 


71954551 


C/T 


rs2304721 


15 


21021 


71956171 


A/C 


rs893821 


15 


21902 


71957052 


C/T 


rs750460 


15 


22173 


71957323 


C/T 


rs2304722 


15 


22416 


71957566 


C/T 


rs1440102 


15 


22653 


71957803 


A/G 


rs8818 


15 


24945 


71960095 


C/G 


rs3522 


15 


25011 


71960161 


C/T 


rs2415206 


15 


28563 


71963713 


C/T 


rs1 984526 


15 


48574 


71983724 


C/G 


rs1 984525 


15 


48710 


71983860 


C/T 


rs3031653 


15 


48880 


71984030 


-/TTG 


rs2415187 


15 


50194 


71985344 


C/T 


rs2507 


15 


56343 


71991493 


A/G 


rs228941 1 


15 


56455 


71991605 


C/T 


rs3202077 


15 


56729 


71991879 


C/T 


rs2289412 


15 


56759 


71991909 


A/G 


rs2289413 


15 


56895 


71992045 


A/G 


rs1061082 


15 


57036 


71992186 


C/G 


rs2277600 


15 


57702 


71992852 


C/G 


rs734854 


15 


62515 


71997665 


C/T 


rs2415188 


15 


62629 


71997779 


C/G 


rs32 14695 


15 


63501 


71998651 


-/C 


rs3816197 


15 


63547 


71998697 


C/T 


rs3816198 


15 


64876 


72000026 


C/G 


rs2304715 


15 


65073 


72000223 


C/G 


rs2301272 


15 


67149 


72002299 


C/T 


rs2301273 


15 


67549 


72002699 


C/T 


rs3784563 


15 


71660 


72006810 


A/C 
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dbSNP 


Chromosome 


Position in SEQ 
ID NO: 5 


Chromosome 
Position 


Allele 
Variants 


rs3784561 


15 


71906 


72007056 


C/T 


rs3784560 


15 


71911 


72007061 


A/C 



Assay for Verifying and Allelotyping SNPs 

[0251] The methods used to verify and allelotype the 58 proximal SNPs of Table 22 are the same 
methods described in Examples 1 and 2 herein. The primers and probes used in these assays are provided 
in Table 23 and Table 24, respectively. 



TABLE 23 



dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs1048661 


ACGTTGGATGTTGCTGGGAGACGGAGGTG 


ACGTTGGATGATTCGGCTTTGGCCAGGTGC 


rs3825942 


ACGTTGGATGTAGGTGCTGGCGAAGGCCGAA 


ACGTTGGATGACCTCCGTCTCCCAGCAAC 


rs1130133 


ACGTTGGATGACCAAGTCAGGGAGACCGCG 


ACGTTGGATGAGCGGAACGGCGCGCAGCA 


rs1 550436 


ACGTTGGATGGCCAAAAAAACTCAGTAACG 


ACGTTGGATGGTTCATTACAGATAGTTTTGC 


rs1 550437 


ACGTTGGATGTTGGGCCTTCCCAAGAGGAG 


ACGTTGGATGAGAGCCCCAGCTGTGGACA 


rs1 550438 


ACGTTGGATGAGTCAGCCCTTGTCACAGTA 


ACGTTGGATGCATGAGGACACAGTGGAAAG 


rs1 550439 


ACGTTGGATGATTCTCTGCTCCCCATTGAG 


ACGTTGGATGTATACTCTGAGGCACTGGAG 


rs21 65241 


ACGTTGGATGTAGAAGACCCACTGACTTGG 


ACGTTGGATGGGGCAGAGAAAACTGAGCTC 


rs1 550433 


ACGTTGGATGATAGCAGGAGTGGTCACATC 


ACGTTGGATGTAGCAAATCCTTGAAGAGAG 


rs3056314 


ACGTTGGATGTCTCTCCTGGCCTCTGATTG 


ACGTTGGATGCCTGACGTGTGTCCTCTATC 


rs2415204 


ACGTTGGATGGTTCTCTCCTGGCCTCTGAT 


ACGTTGGATGCCTGACGTGTGTCCTCTATC 


rs1992314 


ACGTTGGATGTTTGTCCTAAAGGCCCTGAG 


ACGTTGGATGAGATAAACCCCTGCAGTCTG 


rs1440101 


ACGTTGGATGAAAAGTCAGCAAGTGAGCTC 


ACGTTGGATGTTAATTCCCAGGTCCTAGCC 


rs2289414 


ACGTTGGATGTTGCTTATCTTGTACACCTC 


ACGTTGGATGCTCACCCTGTCACAACCAGT 


rs2415205 


ACGTTGGATGTGATGCTTCAGTTACTCCAG 


ACGTTGGATGTGTGGGCAGCGTAAGTTTTG 


rs2899807 


ACGTTGGATGTGATGCTTCAGTTACTCCAG 


ACGTTGGATGTGTGGGCAGCGTAAGTTTTG 


rs893815 


ACGTTGGATGCACCCTTTTACAGCACTCAC 


ACGTTGGATGATCCCTTCTGTGAGTCAAGC 


rs3056342 


ACGTTGGATGTAAGGATCAGTAGGCAGGTC 


ACGTTGGATGATAGCTGGGAATTCCAGGAC 


rs4077284 


ACGTTGGATGTAAGGATCAGTAGGCAGGTC 


ACGTTGGATGATAGCTGGGAATTCCAGGAC 


rs893816 


ACGTTGGATGATTGCCCACAGAATCAAGCC 


ACGTTGGATGTTCTGGAAGGCTAGGTAAGG 


rs893817 


ACGTTGGATGAAACAGGTGAGGTGTGGACG 


ACGTTGGATGAGAAATCTGTTCCCTCCTGC 


rs893818 


ACGTTGGATGTTTTAGGAGCTGTTCAGTTC 


ACGTTGGATGTGGGAGAATTTCCTGACTGC 


rs893819 


ACGTTGGATGCTGTCACACTGACTCTTGGG 


ACGTTGGATGATGGTCTTTGTCCTCCGGTT 


rs893820 


ACGTTGGATGAGAGTCAGTGTGACAGGTTC 


ACGTTGGATGTTCTATATCCTGGCTCTGCC 


rs2304719 


ACGTTGGATGTTTCATCAGTGAGCCTTGCC 


ACGTTGGATGCCTTGTATAGTGAGGTACAG 


rs1001507 


ACGTTGGATGAGAATCCTGCAAAACTGGAG 


ACGTTGGATGTGCAGCATGTGAACTGGCAC 


rs1530167 


ACGTTGGATGAAACATCCTCCTTCCCTCTG 


ACGTTGGATGGCCTAGAACCTAGACCCTTA 


rs1530168 


ACGTTGGATGCAAAACATCCTCCTTCCCTC 


ACGTTGGATGGACCCTTATGGTTTCCCATG 


rs1530169 


ACGTTGGATGTGTGCTGAGCTGAACAGAAG 


ACGTTGGATGGGAATCTGTCTATGTCTGGG 


rs2304720 


ACGTTGGATGATGCTGGGTTCTGGTGTCAC 


ACGTTGGATGATAGGCTGTGCTGCAGGGAC 
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dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs2304721 


ACGTTGGATGCTCAAGTGATGCCTCAGATG 


ACGTTGGATGCTGAAAGAAGCTTCAGCCTC 


rs893821 


ACGTTGGATGTGGATTAACTAGGGTAGGGC 


ACGTTGGATGGAAAGTTGCATCCCTGCATC 


rs750460 


ACGTTGGATGATGTTTCCCTAGAGCTAGAG 


ACGTTGGATGCTCAGCTCCTCATTACTGCA 


rs2304722 


ACGTTGGATGTTACCACCTTCTCTGGTGAG 


ACGTTGGATGGAGGAAGAAGAGAAACAGGG 


rs1440102 


ACGTTGGATGAGTAAGAGTTTGCCCACCAC 


ACGTTGGATGTGACCTAAAGTGCAGGTATC 


rs8818 


ACGTTGGATGAATCTCTCCCCTTCCAAAGC 


ACGTTGGATGTCCCTGTGGTTTTCATCCAC 


rs3522 


ACGTTGGATGAACAACACTGTAGAGAAAAGTGAA 


ACGTTGGATGACGTGGATGAAAACCACAGG 


rs2415206 


ACGTTGGATGCACCTTGAGGTGAAACAGAC 


ACGTTGGATGTTACTTAGTAGACCCCGAGG 


rs 1984526 


ACGTTG GATGATCCTTTGTTCTTG AAAC AG 


AC GTTGGATGGGATTACAAACGTGAGCCAC 


rs1 984525 


ACGTTGGATGCAGCTGGGATTACAGGTATG 


ACGTTGGATGACCAACATGGTGAAACCCTG 


rs3031653 


ACGTTGGATGATAAACGTTAAGCTCAGTTG 


ACGTTGGATGAAAAAAAAAGTGAAAGTCG 


rs2415187 


ACGTTGGATGTTCTATGAGTTACTTGACAC 


ACGTTGGATGGTGTCTTTATCTGACTAGTG 


rs2507 


ACGTTGGATGGCTGCTCCCAAAGATTTCTG 


ACGTTGGATGTAAGAAGCACAGAACGCAGG 


rs228941 1 


ACGTTGGATGCTGTGGCGAAGTTACCTGGG 


ACGTTGGATGTGCTCCTTCCCATGCCCAAT 


rs3202077 


ACGTTGGATGACAGTGGTTCTCTGGACAAG 


ACGTTGGATGTCTCCTCCTGGAATCACACC 


rs2289412 


ACGTTGGATGGGACAAAGCCTTGTCCAGAG 


ACGTTGGATGATGAATGGAGGCTGCAGGAG 


rs2289413 


ACGTTGGATGTTGGCTGACTTTCCAGAGCC 


ACGTTGGATGTGCAGATGAACACCTCCTCC 


rs1061082 


ACGTTGGATGGGCCCTGCTATGCAGAGAG 


ACGTTGGATGAGGTCGCCCTTCACCTTCAG 


rs2277600 


ACGTTGGATGTAGTGAGGTCCAGGAAGTAG 


ACGTTGGATGCCTGCTACCAGTTCAATGTC 


rs734854 


ACGTTGGATGATAACTCCAAAGGCCATGTG 


ACGTTGGATGCAGACCACAGAGATGAAAAG 


rs2415188 


ACGTTGGATGAAAGTTGACAAAGCCCTTTC 


ACGTTGGATGAGGAAACTGTCTGTCCTTGG 


rs32 14695 


ACGTTGGATGACACTTGCCCAAGTTCACTC 


ACGTTGGATGTACATCTGCAGGTGAGAGCA 


rs3816197 


ACGTTGGATGGTGAACTTGGGCAAGTGTAC 


ACGTTGGATGAGATTGAGAGCCCTGAGAAG 


rs3816198 


ACGTTGGATGTAGGGTCATGGGGCTTTGG 


ACGTTGGATGGGCTGATAAGAGCCGAGGAC 


rs2304715 


ACGTTGGATGGTGAGTGGCCGCCTGGCAC 


ACGTTGGATGTCCTCGGAGGCAGAGATTCG 


rs2301272 


ACGTTGGATGATGATACCCAAGGAGTGTGC 


ACGTTGGATGTCAGCAACTTCCCATCACTC 


rs2301273 


ACGTTGGATGACCTACCGCTGACTTACGG 


ACGTTGGATGACGGATGAATGGATCAAAG 


rs3784563 


ACGTTGGATGAATGTGGTCTGCAGATATGC 


ACGTTGGATGAAACTTACTATCCACCTGCG 


rs3784561 


ACGTTGGATGATGACCACAATTTATGCTGC 


ACGTTGGATGTGCAAAGATGATTCTGCAGC 


rs3784561 


ACGTTGGATGCAGTAAGGCTGGATTCTAGG 


ACGTTGGATGGCTGCCTGGTGTTAATGGTT 


rs3784560 


ACGTTGGATGGCTGGATTCTAGGATCAGAG 


ACGTTGGATGACATTCTCAGATAGCGCTGC 



GGAGACGGAGGTGCGGGCC 



GAGACCGAGGAGGCGGAG 



GGCCGGTACACGCTGCC 



AAAAAACTCAGTAACGGAGATAA 



TTCACCCCCTGAAAAGCCAGA 



GTAGCCCTGTCTGCTAACAGCAT 



CTCCCCATTGAGGTTGCTG 



CCAGGCATGCCTCTGCCA 
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GGTCACATCGAGGGAGCC 



TGGCCTCTGATTGGCCATG 



CTCCTGGCCTCTGATTGGCCA 



AAGGCCCTGAGGAGCTACA 



CTC GTC ACCACATCTGTAACA 



TTTATTCACTCATTCATTTGGTC 



CTCAGGCCCTGCACAGTGA 



CTCAGGCCCTGCACAGTG 



ACAGCACTCACCTGTCCAC 



CACACCCCAACCTTTTTTACCCC 



GGCAGGTCTCTGGCAGCA 



CAGAGTGGCAGCTAAAGCC 



ACT 
ACT 



GGTGTGGACGAGCAATGGGAA 



AGCCCTCTCACAACCCCTACAGA 



CACCCTGTCCTCCTGCTCAA 



ACAGGTTCCTCCTACTGTGC 



CAGGAGGGGAGGGGAGCAAG 



GGCCCTCTGAGATCATTTCAA 



CTGTTCAGCTCAGCACACC 



CAGTTAAATCCTGCCCTTCTGTTC 



rs2304720 



TGAACAGAAGGGCAGGATTTAAC 



TGTGCCCCAACCCCCCC 



TCAGATGCTG CCTCTGCTC 



GCCAGCTTTATTTGCAGAACATCT 



CAGAGAGGTTGGATCCTGCC 



CTCTGGTGAGCAGTTGAGG 



GCAGGCAAGGCCACCTGA 



AGCCCCCAACCCACAGGCA 



TATAAAATGGGGTCTGGC 



GAAACAGACCCCCACCCC 



AGCATAAAGGTGAAAGATGGGCC 



GGATTACAGGTATGCACCACCA 



AAGCTCAGTTGTGGCTCCAAACAA 



TCTTTTTAAAAAACTACACCAGGT 



TGACTCATCTGCCAGCTC 



GGGATCCTGGCTGGCCC 



CTGGACAAGGCTTTGTCCAT 



GCCTTGTCCAGAGAACCACT 



CAAGCCTGGCACCAAGCC 



CTATGCAGAGAGCTGCGGC 



GGAAGTAGGCGCTTTGGGTG 



ACTCCAAAGGCCATGTGTCTTAAC 



GGGGTGCTGTTAGGGCAGCC 



107 



CGCTTGGCAGCTGTCGTG 



CTTGGGCAAGTGTACCTTACG 



CCCCAGAGCCAGCCAGC 



CCGCCTGGCACGGCGGA 



TGTGCTAGGACAAGATCCTAGCT 



GCTGACTTACGGTAAAGCGG 



TGACCACAATTTATGCTGCCA 



GCAGGTGGATAGTAAGTTTCCA 



GCTGGATTCTAGGATCAGAGACA 



CTAGGATCAGAGACAGGTAG 



Genetic Analysis 

[0252] Allelotyping results from the discovery cohort are shown for cases and controls in Table 25. 
The allele frequency for the A2 allele is noted in the fifth and sixth columns for osteoarthritis case pools 
and control pools, respectively, where "AF" is allele frequency. The allele frequency for the Al allele 
can be easily calculated by subtracting the A2 allele frequency from 1 (Al AF = 1-A2 AF). For example, 
the SNP rs 1048661 has the following case and control allele frequencies: case Al (G) = 0.725; case A2 
(T) = 0.275; control Al (G) = 0.767; and control A2 (T) = 0.233, where the nucleotide is provided in 
paranthesis. Some SNPs are labeled "untyped" because of failed assays. 



TABLE 25 



dbSNP 
rs# 


Position in 
SEQ ID NO: 
5 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs1 048661 


213 


71935363 


G/T 


0.275 


0.233 


0.077 


rs3825942 


249 


71935399 


C/T 


0.107 


0.148 


0.056 


rs1 550436 


1824 


71936974 


C/T 


0.401 


0.420 


0.470 


rs1 550438 


2057 


71937207 


C/T 








rs1 550439 


2306 


71937456 


A/T 








rs2 165241 


2869 


71938019 


err 


0.427 


0.430 


0.883 


rs 1550433 


3976 


71939126 


A/C 








rs3056314 


4288 


71939438 


-rvc 








rs2415204 


4290 


71939440 


A/C 


0.176 


0.177 


0.982 


rs1 992314 


4434 


71939584 


C/G 


0.599 


0.601 


0.938 


rs1440101 


5298 


71940448 


A/G 








rs2289414 


5467 


71940617 


A/G 








rs2415205 


8486 


71943636 


C/G 








rs2899807 


8487 


71943637 


A/T 


0.951 


0.956 


0.863 


rs893815 


8831 


71943981 


C/G 








rs3056342 


9036 


71944186 


-/AG 


0.290 


0.292 


0.927 


rs4077284 


9058 


71944208 


A/G 


0.358 


0.358 


0.985 


rs893816 


9131 


71944281 


err 


0.517 


0.515 


0.928 


rs893817 


9732 


71944882 


A/G 


0.162 


0.158 


0.819 


rs893818 


9862 


71945012 


A/G 


0.311 


0.313 


0.920 
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dbSNP 
rs# 


Position in 
SEQ ID NO: 

5 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs893819 


10191 


71945341 


A/G 


0.637 


0.642 


0.866 


rs893820 


10270 


71945420 


C/T 


0.901 


0.910 


0.605 


rs2304719 


16167 


71951317 


C/T 


0.320 


0.299 


0.387 


rs1001507 


17620 


71952770 


G/T 


0.910 


0.916 


0.709 


rs1530167 


17751 


71952901 


C/T 








rs1530168 


17764 


71952914 


C/T 








rs1530169 


17787 


71952937 


C/T 


0.209 


0.203 


0.779 


rs2304720 


19401 


71954551 


C/T 


0.942 


0.947 


0.724 


rs2304721 


21021 


71956171 


A/C 


0.798 


0.814 


0.519 


rs893821 


21902 


71957052 


C/T 


0.113 


0.116 


0.879 


rs750460 


22173 


71957323 


C/T 


0.473 


0.438 


0.176 


rs2304722 


22416 


71957566 


C/T 


0.744 


0.747 


0.926 


rs1440102 


22653 


71957803 


A/G 








rs8818 


24945 


71960095 


C/G 








rs3522 


25011 


71960161 


C/T 


0.424 


0.441 


0.472 


rs2415206 


28563 


71963713 


C/T 


0.376 


0.366 


0.731 


rs1 984526 


48574 


71983724 


C/G 


0.593 


typ 


NA 


rs1 984525 


48710 


71983860 


C/T 








rs3031653 


48880 


71984030 


-/TTG 








rs2415187 


50194 


71985344 


C/T 








rs2507 


56343 


71991493 


A/G 


0.655 


0.653 


0.924 


rs228941 1 


56455 


71991605 


C/T 








rs3202077 


56729 


71991879 


C/T 








rs2289412 


56759 


71991909 


A/G 


0.971 


0.968 


0.855 


rs2289413 


56895 


71992045 


A/G 


0.972 


0.972 


0.997 


rs1061082 


57036 


71992186 


C/G 








rs2277600 


57702 


71992852 


C/G 








rs734854 


62515 


71997665 


C/T 


0.381 


0.379 


0.915 


rs2415188 


62629 


71997779 


C/G 


0.532 


0.538 


0.832 


rs32 14695 


63501 


71998651 


-/C 


0.308 


0.300 


0.751 


rs3816197 


63547 


71998697 


C/T 


0.327 


0.311 


0.512 


rs3816198 


64876 


72000026 


C/G 


0.598 


0.584 


0.575 


rs2304715 


65073 


72000223 


C/G 


0.660 


0.643 


0.534 


rs2301272 


67149 


72002299 


C/T 


0.974 


0.972 


0.853 


rs2301273 


67549 


72002699 


C/T 


0.952 


0.966 


0.409 


rs3784563 


71660 


72006810 


A/C 


0.495 


0.508 


0.590 


rs3784561 


71906 


72007056 


C/T 


0.470 


0.466 


0.872 


rs3784560 


71911 


72007061 


A/C 









[0253] The LOXL1 proximal SNPs were also allelotyped in the replication cohorts using the 
methods described herein and the primers provided in Tables 23 and 24. The replication allelotyping 
results for replication cohort #1 and replication cohort #2 are provided in Tables 26 and 27, respectively. 



TABLE 26 



dbSNP 
rs# 


Position in 
SEQ ID NO: 
5 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs1 048661 


213 


71935363 


G/T 


0.250 


0.252 


0.953 


rs3825942 


249 


71935399 


C/T 


0.126 


0.141 


0.539 


rs1 550436 


1824 


71936974 


C/T 


0.397 


0.405 


0.845 
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dbSNP 


Position in 
SEQ ID NO: 
5 


Chromosome 


A1/A2 


F A2 


F A2 


Fp- 


rs# 


Position 


Allele 


Case AF 


Control AF 


Value 


rs1 550438 


2057 


71937207 


C/T 








rs1 550439 


2306 


71937456 


A/T 








rs2 165241 


2869 


71938019 


C/T 


0.429 


0.425 


0.894 


rs1 550433 


3976 


71939126 


A/C 








rs3056314 


4288 


71939438 


-/re 








rs24 15204 


4290 


71939440 


A/C 


0.162 


untyped 


0.176 


rs1992314 


4434 


71939584 


C/G 


0.583 


0.594 


0.756 


rs1440101 


5298 


71940448 


A/G 








rs2289414 


5467 


71940617 


A/G 








rs24 15205 


8486 


71943636 


C/G 








rs2899807 


8487 


71943637 


A/T 


0.939 


untyped 


NA 


rs893815 


8831 


71943981 


C/G 








rs3056342 


9036 


71944186 


-/AG 


0.317 


0.311 


0.846 


rs4077284 


9058 


71944208 


A/G 


0.372 


0.365 


0.881 


rs893816 


9131 


71944281 


C/T 


0.510 


0.518 


0.793 


rs893817 


9732 


71944882 


A/G 


0.178 


0.170 


0.784 


rs893818 


9862 


71945012 


A/G 


0.327 


0.320 


0.818 


rs893819 


10191 


71945341 


A/G 


0.610 


untyped 


NA 


rs893820 


10270 


71945420 


C/T 


0.874 


0.903 


0.218 


rs2304719 


16167 


71951317 


C/T 


0.309 


0.289 


0.537 


rs1001507 


17620 


71952770 


CfT 


0.908 


0.924 


0.525 


rs1530167 


17751 


71952901 


C/T 








rs1530168 


17764 


71952914 


CfT 








rs1530169 


17787 


71952937 


C/T 


0.237 


0.202 


0.249 


rs2304720 


19401 


71954551 


C/T 


0.935 


0.944 


0.661 


rs2304721 


21021 


71956171 


A/C 


0.759 


0.823 


0.091 


rs893821 


21902 


71957052 


CfT 


0.114 


0.122 


0.778 


rs750460 


22173 


71957323 


CfT 


0.469 


0.440 


0.433 


rs2304722 


22416 


71957566 


CfT 


0.729 


0.746 


0.572 


rs1440102 


22653 


71957803 


A/G 








rs8818 


24945 


71960095 


C/G 








rs3522 


25011 


71960161 


C/T 


0.416 


0.440 


0.454 


rs2415206 


28563 


71963713 


C/T 


0.362 


untyped 


NA 


rs 1984526 


48574 


71983724 


C/G 


0.593 


untyped 




rs1 984525 


48710 


71983860 


C/T 








rs3031653 


48880 


71984030 


-/TTG 








rs2415187 


50194 


71985344 


C/T 








rs2507 


56343 


71991493 


A/G 


0.676 


0.653 


0.471 


rs228941 1 


56455 


71991605 


C/T 








rs3202077 


56729 


71991879 


C/T 








rs2289412 


56759 


71991909 


A/G 


0.964 


0.954 


0.626 


rs2289413 


56895 


71992045 


A/G 


0.963 


0.959 


0.833 


rs1061082 


57036 


71992186 


C/G 








rs2277600 


57702 


71992852 


C/G 








rs734854 


62515 


71997665 


C/T 


0.403 


0.383 


0.531 


rs2415188 


62629 


71997779 


C/G 


0.555 


0.564 


0.809 


rs32 14695 


63501 


71998651 


-/C 


0.289 


0.300 


0.721 


rs3816197 


63547 


71998697 


C/T 


0.304 


0.308 


0.904 


rs3816198 


64876 


72000026 


C/G 


0.601 


0.598 


0.922 


rs2304715 


65073 


72000223 


C/G 


0.649 


0.678 


0.457 


rs2301272 


67149 


72002299 


C/T 


0.966 


0.959 


0.752 


rs2301273 


67549 


72002699 


C/T 


0.935 


0.946 


0.649 


rs3784563 


71660 


72006810 


A/C 


0.502 


0.516 


0.685 


rs3784561 


71906 


72007056 


C/T 


0.438 


0.471 


0.319 


rs3784560 


71911 


72007061 


A/C 
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TABLE 27 



dbSNP 
rs# 


Position in 
SEQ ID NO* 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


TP- 
Value 


rs 1048661 


2^3 


71 935363 


G/T 


— rTw7 — 


(VTcn 


— 0007 — 


rs3825942 


94Q 


71935399 


rvf 


— n n«4 — 


n mo 


— n n-*i 


rs1 550436 


Tft94 


71936974 


rrf 


— n 4nR — 
— U. 


naff 

0-445 


— noTA — 
— 0.2/4 — 


rs1 550438 


on*7 


71 937207 


rrr 








rs1 550439 


oorje 


71 937456 


at? 








i SZ 1 K>D£.H 1 


9«fiQ 


/ i yooury 


rif 


rTZo^ 

0-423 — 


0-439 


0.669 — 


rs i oou*f oo 


007c 


71 9391 26 


a/o 








rs3056314 


HH 


71939438 


nr 








rs241 5204 


49Qn 




— lur 




— n~9nn — 
— fo — 


— - — 

untyped 




rs i yy^o m 


AA-iA 


71939584 




0-618 


0612 




— 0.854 — 


f s 1 440 101 


W)ft 


71 940448 


aP 








rs2289414 


dAA7 


71 94061 7 


a/t 










«4«fi 




rir 








rc*>fiQQRfl7 

rszoyy ou / 


«3fl7 


7-1 QiQftQ7 

/ 1 y4oDo f 


att 

r^ir 


0.965 


0.956 


n — o 

0.737 — 


rsoyooi o 


anoi 


71 943981 


— ih — 








rsoUDoo4^ 


Qfiol 

onift 


71 9441 86 






n oil! 




n4fl 


— 


rs4077284 









n col 






rs89381 6 


qTti 


71 944281 


nrr 




o™ 

— !<!! — 


0-655 — 


rs89381 7 


Q709 


7-1 CM/1QQ9 




— " a/^ 


n i a o 


0.139 


— 0-895 — 


rsoyooi o 


QRR9 

9862 


71945012 


A/G 


noon 

0.290 


0.302 


0.712 


rs893819 




71 945341 




ncrG 




nan] 


rs893820 


10770 


71 945420 


rrr 




nooo 

— !!<c — 






1fi1fi7 


7-1 Qt;-1 Q17 

/ i yo i o 1 1 


F7f 


nit 

0-334 


nont 


— 0.613 — 


rs i uu i ou / 


17070 


/ i yo^t / ru 


rrr 


0.91 


0.903 


0.741 


rs i dou it)/ 





71952901 


rrr 








rs1 530168 


Tttro. 


7-1 QG;9Q-| A 


nTf 








rs1 530169 


177B7 


71Q^7Q^7 

/ lyo^yo/ 


rrr 


n 170 

nact 


p— r- 




— 0.360 — 


rcC^rvdvon 
rszoiKi f zu 


1Q4ni 

9ino! 


71 954551 


nFf 




no 


0.952 


rszou^iv £. i 






aaF 

— — 


n oaq 

0.848 


n no 

0.799 


— 0.150 — 


rsoyoozi 


oiono 


71 957052 






n loc 


— j^fii — 


rs750460 


99170 


71Q^7' : I9'1 


rrf 


n 47« 






rs2304722 


994 1fi 


/ i uo i odd 


rrr 


n™ 

0.764 


r\7Aa 

0.748 


— n co 

— 0626 — 


rs 1 440 1 02 


99RCO 


7i Q^7ftni 


A/r 








rs8818 


94CM^ 

ofnii 


7-i QRnnoc; 


rTF 












71 QRni ki 
/ i you i d i 


rrr 


— ftttS — 


TTaaa 


— n oi/i 


rs2415206 


oqcco 


71 96371 3 


rrr 


n -kOA 

0.394 


n occ 

0.366 


— n — 
— 0-419 — 


rs1 984526 


axcta 


7-1 QQ^70A 


rir 








rs1 984525 


48710 


71 983860 


rrr 








rs3031653 


48880 


7 1 984030 


— mr — 








rs2415187 




71985344 


— C/T 








rs2507 


56343 


71991493 


A/G 


0630 


0653 


— 0~509 


rs2289411 


56455 


71991605 


C/T 








rs3202077 


56729 


71991879 


CfT 








rs2289412 


56759 


71991909 


A/G 


0.979 


untyped 




rs2289413 


56895 


71992045 


A/G 








rs1061082 


57036 


71992186 


C/G 








rs2277600 


57702 


71992852 


C/G 








rs734854 


62515 


71997665 


C/T 


0.354 


0.372 


0.611 


rs2415188 


62629 


71997779 


C/G 


0.502 


0.497 


0.897 


rs32 14695 


63501 


71998651 


-/C 


0.331 


0.300 


0.367 


rs3816197 


63547 


71998697 


C/T 


0.357 


0.317 


0.259 


rs3816198 


64876 


72000026 


C/G 


0.594 


0.562 


0.416 


rs2304715 


65073 


72000223 


C/G 


0.674 


0.587 


0.020 


rs2301272 


67149 


72002299 


c/r 









111 



PATENT 

Docket 524593008800 



dbSNP 

rs# 


Position in 
SEQ ID NO: 
5 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs2301273 


67549 


72002699 


C/T 


0.973 


untyped 




rs3784563 


71660 


72006810 


A/C 


0.485 


0.496 


0.777 


rs3784561 


71906 


72007056 


C/T 


0.511 


0.459 


0.174 


rs3784560 


71911 


72007061 


A/C 









[0254] Allelotyping results were considered particularly significant with a calculated p- value of less 
than or equal to 0.05 for allelotype results. These values are indicated in bold. The allelotyping p-values 
were plotted in Figure IE for the discovery cohort. The position of each SNP on the chromosome is 
presented on the x-axis. The y-axis gives the negative logarithm (base 1 0) of the p-value comparing the 
estimated allele in the case group to that of the control group. The minor allele frequency of the control 
group for each SNP designated by an X or other symbol on the graphs in Figure IE can be determined by 
consulting Table 25. For example, the left-most X on the left graph is at position 71935363. By 
proceeding down the Table from top to bottom and across the graphs from left to right the allele 
frequency associated with each symbol shown can be determined. 

[0255] To aid the interpretation, multiple lines have been added to the graph. The broken horizontal 
lines are drawn at two common significance levels, 0.05 and 0.01 . The vertical broken lines are drawn 
every 20kb to assist in the interpretation of distances between SNPs. Two other lines are drawn to 
expose linear trends in the association of SNPs to the disease. The light gray line (or generally bottom- 
most curve) is a nonlinear smoother through the data points on the graph using a local polynomial 
regression method (W.S. Cleveland, E. Grosse and W.M. Shyu (1992) Local regression models. Chapter 
8 of Statistical Models in S eds J.M. Chambers and T.J. Hastie, Wadsworth & Brooks/Cole.). The black 
line provides a local test for excess statistical significance to identify regions of association. This was 
created by use of a lOkb sliding window with lkb step sizes. Within each window, a chi-square 
goodness of fit test was applied to compare the proportion of SNPs that were significant at a test wise 
level of 0.01, to the proportion that would be expected by chance alone (0.05 for the methods used here). 
Resulting p-values that were less than 10" 8 were truncated at that value. 

[0256] Finally, the exons and introns of the genes in the covered region are plotted below each 
graph at the appropriate chromosomal positions. The gene boundary is indicated by the broken 
horizontal line. The exon positions are shown as thick, unbroken bars. An arrow is place at the 3' end of 
each gene to show the direction of transcription. 
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Example 7 
CASPR4 Region Proximal SNPs 

[0257] It has been discovered that rs 1395486 in the cell recognition protein CASPR4 gene is 
associated with occurrence of osteoarthritis in subjects. This gene product belongs to the neurexin 
family, members of which function in the nervous system as cell adhesion molecules and receptors. Like 
other neurexin proteins, CASPR4 contains epidermal growth factor repeats and laminin G domains. In 
addition, it includes an F5/8 type C domain, discoidin/neuropilin- and fibrinogen-like domains, and 
thrombospondin N-terminal-like domains. Alternative splicing of this gene results in 2 transcript variants 
encoding different isoforms. CASPR4 biological activity can be modulated by addition of an antibody, a 
recombinant binding partner, a binding agent, or a recombinant CASPR4 protein or functional fragment 
thereof. 

[0258] Fifty-six additional allelic variants proximal to rsl 395486 were identified and subsequently 
allelotyped in osteoarthritis case and control sample sets as described in Examples 1 and 2. The 
polymorphic variants are set forth in Table 28. The chromosome positions provided in column four of 
Table 28 are based on Genome "Build 34" of NCBI's GenBank. 



TABLE 28 



dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 6 


Chromosome 
Position 


Allele 
Variants 


rs1 896753 


16 


205 


76177855 


C/T 


rs3974451 


16 


866 


76178516 


c/t 


rs1 820770 


16 


4212 


76181862 


C/T 


rs1 428753 


16 


5934 


76183584 


C/T 


rs722229 


16 


11486 


76189136 


C/T 


rs3851754 


16 


16969 


76194619 


A/G 


rs2340430 


16 


22509 


76200159 


A/G 


rs2340431 


16 


22796 


76200446 


A/G 


rs1 159415 


16 


28097 


76205747 


C/T 


rs1 506836 


16 


28626 


76206276 


C/T 


rs1 506837 


16 


28853 


76206503 


C/T 


rsl 506838 


16 


28873 


76206523 


C/T 


rs966668 


16 


30155 


76207805 


A/G 


rs1911245 


16 


30827 


76208477 


C/T 


rsl 506839 


16 


31956 


76209606 


C/T 


rsl 506840 


16 


32404 


76210054 


C/T 


rsl 876275 


16 


32944 


76210594 


A/G 


rs1911242 


16 


35205 


76212855 


A/G 


rs1911243 


16 


35227 


76212877 


C/T 


rs981231 


16 


35781 


76213431 


C/T 


rsl 506829 


16 


41052 


76218702 


C/T 
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dbSNP 
rs# 


romosome 


Position in SEQ 
ID NO: 6 


Chromosome 
Position 


Allele 
Variants 


rs1 506833 


16 


45051 


76222701 


A/G 


rs1 395486 


16 


46039 


76223689 


C/T 


rs1 506832 


16 


47276 


76224926 


A/G 


rs1 506830 


16 


47678 


76225328 


C/T 


rs968537 


16 


47716 


76225366 


A/G 


rs1506816 


16 


51014 


76228664 


A/G 


rs1 506828 


16 


54408 


76232058 


A/G 


rs1 506827 


16 


54596 


76232246 


C/T 


rs 1542969 


16 


56853 


76234503 


C/G 


rs 1395484 


16 


61851 


76239501 


A/G 


rs1 876274 


16 


62016 


76239666 


A/G 


rs1 876273 


16 


62461 


76240111 


C/T 


rs1 506822 


16 


68257 


76245907 


C/G 


rs1 506820 


16 


69793 


76247443 


C/T 


rs1506819 


16 


73976 


76251626 


A/C 


rs1506818 


16 


73999 


76251649 


A/T 


rs1506817 


16 


74053 


76251703 


A/G 


rs 1395488 


16 


75315 


76252965 


A/G 


rs2221534 


16 


75729 


76253379 


G/T 


rs1911244 


16 


76466 


76254116 


A/G 


rs2 135624 


16 


77216 


76254866 


err 


rs2 135623 


16 


77217 


76254867 


G/T 


rs1 506835 


16 


79239 


76256889 


C/G 


rs1 506834 


16 


80825 


76258475 


A/G 


rs1 995653 


16 


81060 


76258710 


C/G 


rs1 995652 


16 


81097 


76258747 


A/C 


rs1 395487 


16 


81426 


76259076 


G/T 


rs3947083 


16 


84787 


76262437 


C/T 


rs1 506825 


16 


84896 


76262546 


A/T 


rs1 506824 


16 


85165 


76262815 


C/G 


rs1567118 


16 


86502 


76264152 


C/G 


rs1 039683 


16 


86753 


76264403 


C/T 


rs2879777 


16 


86941 


76264591 


C/T 


rs1 876272 


16 


88787 


76266437 


C/T 


rs3035878 


16 


95598 


76273248 


-/AGAGC 



Assay for Verifying and Allelotvping SNPs 

[0259] The methods used to verify and allelotype the 56 proximal SNPs of Table 28 are the same 
methods described in Examples 1 and 2 herein. The primers and probes used in these assays are provided 
in Table 29 and Table 30, respectively. 
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TABLE 29 



dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs1 896753 


ACGTTGGATGTTTGAAGAGAGGGACTAGAG 


ACGTTGGATGGAAAATGAACTGGAATGGGG 


rs3974451 


ACGTTGGATGTTGCATAAG GTGTGAGGAAG 


ACGTTGGATGAATGGTGTTGGGAAAACTGG 


rs1 820770 


ACGTTGG ATGCTTG G AACC AACCC AAATG C 


ACGTTGGATGGGCTGCATAGTATTCCACAG 


rs1 428753 


ACGTTGGATGCAATAGCTATCTCCTACTTG 


ACGTTGGATGGATGCTTTGTATTGACAACC 


rs722229 


ACGTTGGATGGAAGGAGGCTCACTATTTCC 


ACGTTGGATGGGCTAGGGTAGCAAACATCA 


rs3851754 


ACGTTGGATGAGGTTTGGAGAATGCCAACT 


AC GTTG G ATG AG ATTG AATC AG ATG G ACTG 


rs2340430 


ACGTTGGATGATGGCCTTCCAAAGATGTTC 


ACGTTGGATGCATCTACAATCCCAATATGCC 


rs2340431 


ACGTTGGATGTTTGTGCAACCTCTGCAAGC 


ACGTTG G ATG AG ATG TC AG C AGG ATG C ATG 


rs1159415 


ACGTTGG ATGGCTTTCC AATG ATTTG G G AG 


ACGTTGGATGCTGGGTCTTCCTAATGTGTT 


rs1 506836 


ACGTTGGATGCCTGGGCACAGATTCATTTC 


ACGTTGGATGCTGCAGCGACCTTTCATTCA 


rs1 506837 


ACGTTGGATGCTGACATTGAGCTAGTCTTTC 


ACGTTGGATGGTAGTTGGTGAATTTGGTGG 


rs 1506838 


ACGTTGGATGGTAGTTGGTGAATTTGGTGG 


ACGTTGGATGGACATTGAGCTAGTCTTTCC 


rs966668 


ACGTTGGATGCACTTCATAGTGTGAAAAGTC 


ACGTTGGATGCCAGTAAATGCAAGATTTTCC 


rs1911245 


ACGTTGGATGAACAACTAGGCAATTCGGTG 


AC GTTG G ATGC C ATC AG AAGT AAAC CGTTTC 


rs1 506839 


ACGTTGGATGCCAAATTTTGCTTTGTTAGAC 


ACGTTGGATGTGCACAATTCAAGTGAAGTC 


rs1 506840 


ACGTTGGATGGGAAGAATGACCTTGTGTGG 


ACGTTGGATGAGCTGTGAGTGAGGATGATG 


rs1 876275 


ACGTTGGATGAACTGTTCTCTGCCCTTTGG 


ACGTTGGATGTTCACGGACATAAGGGAAGG 


rs1911242 


ACGTTGGATGGTTCCCTAAGTACTTTAGAA 


ACGTTGGATGCTCTGCAAAGCAATAAGCTAC 


rs1911243 


ACGTTGGATGCTTATAATTCAGTTCCCTAAG 


ACGTTGGATGGCAATAAGCTACCAAAATAG 


rs981231 


ACGTTGGATGATGCTAACCTGTCTAAATCC 


ACGTTGGATGTAGTGCTCTGGACTAGAAAG 


rs1 506829 


ACGTTGGATGTGGAAAGTTGCAATTCCCTG 


ACGTTGG ATGCCATCTTAAAAC C ATGCG AG 


rs1 506833 


ACGTTGGATGGTTTTATCTGGTTCCTTACAG 


ACGTTGGATGGCTGTATACGTACTTTAAAC 


rs1 395486 


ACGTTGGATGCTCATTTATTTCATGTTCAC 


ACGTTGGATGTGCTGGAATAATGATTGTTG 


rs1 506832 


ACGTTGGATGGGTAATGGTCATAAGAATGCC 


ACGTTGG ATG GAGCTC AATTAGC ATCTCTC 


rs1 506830 


ACGTTGGATGCAACAGTAAAGGCATGAAAG 


ACGTTGGATGCATTGGACTATCAAAAAGTG 


rs968537 


ACGTTGGATGATTATTTGGTGGGAAGAGGG 


ACGTTGGATGAAATGTTACGTAGGCCAAAC 


rs1506816 


ACGTTGGATGTACATATGACCACTGTTTCC 


ACGTTGGATGCTAAGCAGGGAAGTAGTAAG 


rs1 506828 


ACGTTGGATGGAGC CCATTAGACCC 


ACGTTGGATGGTTGAAAATCAGACAAGGGC 


rs1 506827 


ACGTTG G ATG AATG C G CTAT ATCTG ATG AC 


ACGTTGGATGAACCCATTTCTTAGCCAGAG 


rs1 542969 


ACGTTGGATGCAGATTACAGCCAAGTTTGC 


ACGTTGGATGGGTTTGAATTCCCAAGACAG 


rs1 395484 


ACGTTGGATGCAAGCTCACATAACACAGGC 


ACGTTGGATGAAGAGATGCCCCGATTTTGG 


rs1 876274 


ACGTTGGATGGGTATCTGATCATCTG CCTG 


AC GTTGG ATG G G G ATTG ATTG AC AAG GAG 


rs1 876273 


ACGTTGGATGTGGAAGAAACATAGCTCCTG 


ACGTTGGATGAAAATCCCTCCAGTGTTTGC 


rs 1506822 


ACGTTGGATGTTCTCCAGATCTGCAAACAG 


ACGTTGGATGGTAATGAGAGAAGTAGAGGC 


rs 1506820 


ACGTTGGATGTTCTATATATGTGTGTGTGC 


ACGTTGGATGTTAGGGTTCTCTAGAAAGAC 


rs1506819 


ACGTTGGATGTGAGGGAATTGTGTCTGCAG 


ACGTTG G ATG G CC AG AG AG GCTAG AAATTG 


rs1506818 


ACGTTGGATGAGGGCTGCTTAGCATTTCAC 


ACGTTGGATGAGATCAGAGAGCAATGGTCC 


rs1506817 


ACGTTGGATGCCTCTTTCTCGTGCTTTCTC 


ACGTTGGATGCTCAGATCCTTGGCCAATTC 


rs1 395488 


ACGTTGGATGGACACTTGAATGCATCACCG 


ACGTTGGATGGGTGACTTCTGTGACATTGC 


rs2221534 


ACGTTGGATGTAATGCAGGTCTCAAGTGCC 


ACGTTGGATGCAAATCAGACTGAGTCGCTG 


rs1911244 


ACGTTGGATGACCTGTATTCCTGTTCCAGG 


ACGTTGGATGCAACATTCTACTTCCTGGGC 


rs2 135624 


ACGTTGGATGGTACGCCCTACTCTCATATC 


ACGTTGGATGAGCTCTTAATTCCATGGCAG 


rs2 135623 


ACGTTGGATGGTACGCCCTACTCTCATATC 


ACGTTGGATGAGCTCTTAATTCCATGGCAG 


rs1 506835 


ACGTTGGATGAATTAGCTGGACATGGTGGC 


ACGTTGGATGTCAAGTGAACCTCCAACCTC 
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dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs1 506834 


ACGTTGGATGACATTTTCCCAGCACTGTCC 


ACGTTGGATGCTCACTCCTACTCTGAGTAC 


rs1 995653 


ACGTTGGATGCCAGCCTTCTGTTACTCTTG 


ACGTTG G ATG CTGTC CTC ATG GTGTTTC C A 


rs1 995652 


ACGTTGGATGCGTGTTACAACCTGTAATGC 


ACGTTGGATGACATAAATATGGCCCCTGTC 


rs1 395487 


ACGTTGGATGAAAAGCTTTAGGTGCCACAG 


ACGTTGGATGGCTTGTGTTACTTTAGCTAC 


rs3947083 


ACGTTGGATGAAGGTGGGCTCTTTATAGTG 


ACGTTGGATGGAGGTGTGATGGTTATGTTTC 


rs1 506825 


ACGTTGGATGCCTGCATATGATGTTCTGTG 


ACGTTGGATGTAGCAGCTTTCGGTGTATAG 


rs1 506824 


ACGTTGGATGAGCAATGGATTCAAATGCTC 


ACGTTGGATGCACTGGTCGATGAAAAATAC 


rs1567118 


ACGTTGGATGTCGGCCAATCTGTCCAAATG 


ACGTTGGATGAATTGTCCCCGTTTCCACAG 


rs1 039683 


ACGTTGGATGTGATGTGTGGAGGCATGTTG 


ACGTTGGATGACAGGCAACAACTGCCAAAG 


rs2879777 


ACGTTGGATGCTAATCATGTGCGATGAGGG 


ACGTTGGATGAAGAAGAGATGGGCCATAGT 


rs1 876272 


ACGTTGGATGTTCTTTGTCTGGAGTGGGAG 


ACGTTGGATGGGTTCCAACACTAGCAGTTC 


rs3035878 


ACGTTGGATGTTCTACAAGGAGCTGTGTAG 


acgttggatgctga'ctggtaaattcacgac 



TABLE 30 



dbSNP 


Extend 


Term 


rs# 


Primer 


Mix 


rs1 896753 


ggaatttaatttggtgcctcttca 


ACT 


rs3974451 


ttcagtttcagctttctgcata 


ACG 


rs1 820770 


gaaccaacccaaatgcccatca 


ACT 


rs1 428753 


taacatttactgatagaataaagc 


ACT 


rs722229 


TTCCCTGCAGAAAATGAGACA 


ACT 


rs3851754 


AACTCACACACACACACAGAA 


ACT 


rs2340430 


CGTTGGGACCTATAGGTATG 


ACT 


rs2340431 


CTCTGCAAGCTGGAAAGGAC 


ACT 


rs1159415 


TATGTTTAGGAACATTTTCCTAAC 


ACT 


rs1 506836 


GTCTC AC AG CTTG AAG ATG C 


ACG 


rs1 506837 


CATTGAGCTAGTCTTTCCTCTGT 


ACG 


rs,1506838 


GTTGGTGAATTTGGTGGAGAATCT 


ACT 


r rs966668 


TCATAGTGTGAAAAGTCTAAAAAA 


ACT 


rs1911245 


TTCCTC I I I I I C A G AC AAAATTG 


ACG 


rs1 506839 


AATTTTGCTTTGTTAGACCTTAGG 


ACG 


rs1 506840 


GCTGGTGTCCTGTGAAATTG 


ACG 


rs1 876275 


TCTTGGTTCAGGTATCACCTA 


ACG 


rs1911242 


TAGAAAAATTTGCCTTTTGAGAAA 


ACG 


rs1911243 


TAATTCAGTTCCCTAAGTACTTTA 


ACT 


rs981231 


CCTGTCTAAATCCATTTGATTAAA 


ACT 


rs1 506829 


GATCTAAATAGCTACTGGGAAA 


ACT 


rs1 506833 


TCTGGTTCCTTACAGAAACACTTA 


ACG 


rs1395486 


TTTCATGTTCACAAAAAATCTTCT 


ACG 


rs 1506832 


GGTCATAAGAATGCCATTATTCT 


ACG 


rs1 506830 


AATAATATGTTTGGCCTACGTAA 


ACG 


rs968537 


AGGGAGGTAAGAGTCAACAGTAA 


ACT 
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dbSNP 


Extend 


Term 


rs# 


Primer 


Mix 


rs1506816 


ATATGACCACTGTTTCCTCATTT 


ACT 


rs1 506828 


CCATTAGACCCCTTAGCATAT 


ACG 


rs1 506827 


TGACAATAGAAACTAAGACAAATA 


ACT 


rs1 542969 


G C C AAGTTTG C ATCTTTC ATGT 


ACT 


rs1 395484 


AACACAGGCACAGCTGTGAT 


ACT 


rs1 876274 


CTAATTCACAAATATTCCCTTACT 


ACT 


rs1 876273 


TAGCTCCTGGCCCTACCAT 


ACT 


rs1 506822 


CTGCAAACAGGATCACTGCT 


ACT 


rs1 506820 


ATATACAGAACACACACACACA 


ACG 


rs1506819 


TCTGCAGGAGCACGGACC 


CGT 


rs1506818 


GGCCAAGGATCTGAGGGAA 


CGT 


rs1506817 


TGCTTTCTCTAGGGCTGCTT 


ACT 


rs 1395488 


TGAATGCATCACCGGAGGAT 


ACT 


rs2221534 


CTCAAGTGCCTATCTATCATG 


CGT 


rs1911244 


TTCCAGGTTAGAATTCCAGAGAT 


ACG 


rs21 35624 


CTCTCATATCAATTCTCCCTGTT 


ACG 


rs21 35623 


CTCTCATATCAATTCTCCCTGT 


ACT 


rs1 506835 


GACATGGTGGCAAATTCCTGTA 


ACT 


rs 1506834 


ACTGTC C C ATTC ACTGTC ATAA 


ACT 


rs1 995653 


TTCTGTTACTCTTGATCAGAATGC 


ACT 


rs1 995652 


TAATGCTTTTATGAACTTAGTTGT 


ACT 


rs1 395487 


CTTTAG GTG CCACAG AAG ATA 


CGT 


rs3947083 


GGGCTCTTTATAGTGTATTTTCCT 


ACG 


rs1 506825 


ATACTGTGAGAAAGATGAAGGT 


CGT 


rs1 506824 


CAAATGCTCAAATATCAATATGTG 


ACT 


rs1567118 


TGTC C AAATGGC AATGTTG GT 


ACT 


rs1 039683 


GGAGGCATGTTGGAACTTACAGAC 


ACT 


rs2879777 


GAGGGGTGGTCACACAGC 


ACT 


rs1 876272 


CTGGAGTGGGAGACAGGGT 


ACG 


rs3035878 


TGTGTAGCTAAATGTTGAGCAGAG 


ACT 



Genetic Analysis 

[0260] Allelotyping results from the discovery cohort are shown for cases and controls in Table 3 1 . 
The allele frequency for the A2 allele is noted in the fifth and sixth columns for osteoarthritis case pools 
and control pools, respectively, where "AF" is allele frequency. The allele frequency for the Al allele 
can be easily calculated by subtracting the A2 allele frequency from 1 (Al AF = 1-A2 AF). For example, 
the SNP rsl 896753 has the following case and control allele frequencies: case Al (A) = 0.79; case A2 
(T) = 0.21; control Al (A) = 0.81 ; and control A2 (T) = 0.19, where the nucleotide is provided in 
parenthesis. Some SNPs are labeled "untyped" because of failed assays. 
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TABLE 31 



dbSNP 
rs# 


Position in 
SEQ ID NO: 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


IS I oyo 1 OO 


90^ 


761 77855 


F7f 








rs3974451 


Rfifi 

ioVo 


761 7851 6 


rrr 








rs1 820770 


to^l 


7A1 Sk-i fiftO 


rrr 








rs1 428753 




f O I OOOo*f 


rrr 


0.486 


naRT 

0467 


— 0.459 — 


rs722229 


lyoB 


7£1 P.Q1 


rrr 








rs3851 754 


IfiOfiQ 


/Diy4D iy 


ait 


rToo 




0-300 




0-569 


rs2 340430 


Qocno 


fozuvi ay 




a/^ 


n 

0.488 


0.52.3 


0.155 — 




007QR 

OQ^Q 


76200446 


A/G 


0030 


0028 


— 0.844 — 


rs1 1 59415 




76205747 


Ptf 


0.480 


0477 


— 0.919 — 


rS I OUDooD 


QOCOC 

|f||i 






a'oqI 






rs1 506837 




76206503 


rrr 


— IoL — 


n oqr 

n 0^0 


— ncrvS — 


rcM ^nfiQQQ 

rs i ouoooo 


00070 

on?cc 




rrr 

O/J 


0.334 


0-343 


— n 707 — 
— 0727 — 


rs966668 




76207805 










rs1 911 245 




0?Qgl 


76208477 


rrr 




— n4ti — 


n 


— 0-631 


rs i ouoooy 




7fionafinA 
* o^uyDUo 


rrF 




n!o 




rs i ouocv+u 


og/ni 


7621 0054 


rrr 


now 

0-3B2 


0.381 


n o — 

0-993 — 


rs i o/Dz/3 


OOQ^l 


7621 0594 


Air 


0.463 


0.461 


— 0-918 — 


rc*1 CM 1 Q/fO 

rsi yi iz4Z 





7621 2855 


aTt 


0.419 


0410 


— 0.703 — 


rs I yi 1 Z4o 


-35227 


7621 2877 


rrr 

C/T 








rs981231 


Iifnt? 


7621 3431 




0.451 


0..430 


— 0.510 — 


rs i DUDo^y 




7R91 Q7n7 
IOZ I O / \}/_ 


tvt 


— u.-jyJ 


n 


— 0.576 — 


rs i ouoooo 


Z^n^i 

lemo 




Air 


0.509 


0530 


— 0.378 — 


^I^ORpfo - 




76223689 


rrr 

O/J 









crv^oorv 





76224926 


A/G 


0 .518 


0.516 


0949 


rs1 506830 


R 


76225328 


O/J 


0.036 


0.031 


0.710 


rs968537 


A C 

47716 


76225366 


A/G 


0.243 


0.275 


— 0.175 — 


rs1 506816 


cl^oo 


76228664 


a/P 


0.392 


0.369 


— 0-348 — 


rs1 506828 


C^CQR 


76232058 




0-418 


0.413 


— 0.816 — 


rSl OUOoZr 




76232246 


rrr 


0.432 


0.449 


— 0-477 — 


rs1 542969 


CCOCQ 

RIA^I 


76234503 


r/r 








rs1 395484 




76239501 


/wn 


noa! 




0441 




0-34y 


rs 1876274 


o 9n1R 


76239666 







0 -3b9 


— 0.629 


rs i o / Kit. i o 


gOACM 


762401 1 1 


rrr 


n 000 

0^302 


0.364 


— 0445 


rc 1 RfiKQOO 

rs i ouoovz 


Oflocy 


76245907 


rir 


0-355 


0.351 


— 0.855 


rsi oudo^u 


B0701 


76247443 


rrr 


rt'^R 





— 0.054 — 


rs1 506819 





7fi0^1 ROfi 


A/r 




n't 


— 0.358 


rs1 506818 


70000 


/0z:01O*iy 


a/t 


nioB 


0.145 


— 0-465 


rs1 506817 


7 ^ns^ 


7fiO«^1 7m 


aat 


n c 


0.199 


— 0-570 


rs1 395488 


7CO<c 


7ftO«;OQCC 


aJF 


n an 

n'l^n 


n4ff 


— !!!! — 


rs2221534 


7C70Q 


7R'7';T^7Q 

/ ozooo/y 


r?T 








rs1911244 


76466 


762541 16 


A/G 


0493 


0491 


— 0960 — 


rs2 135624 


77216 


76254866 


C/T 








rs2 135623 


77217 


76254867 


G/T 


0.034 


0.032 


0.899 


rs1 506835 


79239 


76256889 


C/G 


0.549 


0.538 


0.666 


rs1 506834 


80825 


76258475 


A/G 


0.390 


0.392 


0.958 


rs1 995653 


81060 


76258710 


C/G 


0.396 


0.402 


0.783 


rs1 995652 


81097 


76258747 


A/C 


0.436 


0.435 


0.979 


rs1 395487 


81426 


76259076 


G/T 


0.505 


0.504 


0.975 


rs3947083 


84787 


76262437 


C/T 


0.373 


0.366 


0.773 


rs1 506825 


84896 


76262546 


A/T 


0.412 


0.398 


0.569 


rs1 506824 


85165 


76262815 


C/G 


0.444 


0.414 


0.242 


rs1567118 


86502 


76264152 


C/G 


0.032 


0.024 


0.557 


rs1 039683 


86753 


76264403 


C/T 


0.382 


0.373 


0.707 


rs2879777 


86941 


76264591 


C/T 


0.269 


0.279 


0.676 
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dbSNP 
rs# 


Position in 
SEQ ID NO: 
6 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs1 876272 


88787 


76266437 


err 








rs3035878 


95598 


76273248 


-/AGAGC 


0.978 


untyped 


NA 



[0261] The CASPR4 proximal SNPs were also allelotyped in the replication cohorts using the 
methods described herein and the primers provided in Tables 29 and 30. The replication allelotyping 
results for replication cohort #1 and replication cohort #2 are provided in Tables 32 and 33, respectively. 



TABLE 32 



dbSNP 
rs 


Position in 
SEQ ID NO: 
6 


Chromosome 
Position 


A1/A2 
Allele 


Case AF 


F A2 
Control AF 


Fp- 
Value 


rs1 896753 


205 


76177855 


C/T 








rs3974451 


866 


76178516 


CfT 








rs1 820770 


4212 


76181862 


CfT 








rs1 428753 


5934 


76183584 


C/T 


0.463 


0.474 


0.756 


rs722229 


11486 


76189136 


CfT 








rs3851754 


16969 


76194619 


A/G 


0.283 


0.309 


0.375 


rs2340430 


22509 


76200159 


A/G 


0.494 


0.519 


0.477 


rs2340431 


22796 


76200446 


A/G 


0.035 


0.028 


0.748 


rs1 159415 


28097 


76205747 


C/T 


0.436 


0.472 


0.287 


rs1 506836 


28626 


76206276 


C/T 


0.392 


0.401 


0.786 


rs1 506837 


28853 


76206503 


C/T 


0.388 


0.399 


0.727 


rs1 506838 


28873 


76206523 


CfT 


0.318 


0.327 


0.778 


rs966668 


30155 


76207805 


A/G 








rs1911245 


30827 


76208477 


C/T 


0.825 


0.821 


0.896 


rs1 506839 


31956 


76209606 


C/T 


0.450 


0.441 


0.817 


rs 1506840 


32404 


76210054 


CfT 


0.379 


0.383 


0.926 


rs 1876275 


32944 


76210594 


A/G 


0.469 


0.470 


0.986 


rs1911242 


35205 


76212855 


A/G 


0.437 


0.415 


0.514 


rs1911243 


35227 


76212877 


CfT 








rs981231 


35781 


76213431 


CfT 


0.449 


0.414 


0.415 


rs1 506829 


41052 


76218702 


CfT 


0.398 


0.394 


0.894 


rs1 506833 


45051 


76222701 


A/G 


0.515 


0.544 


0.393 


rs1395486 


46039 


76223689 


C/T 








rs1 506832 


47276 


76224926 


A/G 


0.526 


0.511 


0.720 


rs1 506830 


47678 


76225328 


CfT 


0.053 


0.039 


0.488 


rs968537 


47716 


76225366 


A/G 


0.241 


0.298 


0.045 


rs1506816 


51014 


76228664 


A/G 


0.379 


0.370 


0.771 


rs1 506828 


54408 


76232058 


A/G 


0.416 


0.429 


0.706 


rs1 506827 


54596 


76232246 


C/T 


0.428 


0.435 


0.836 


rs1 542969 


56853 


76234503 


C/G 








rs 1395484 


61851 


76239501 


A/G 


0.418 


0.459 


0.208 


rs 1876274 


62016 


76239666 


A/G 


0.384 


0.382 


0.942 


rs 1876273 


62461 


762401 1 1 


C/T 


0.393 


0.360 


0.271 


rs1 506822 


68257 


76245907 


C/G 


0.353 


0.368 


0.637 


rs 1506820 


69793 


76247443 


CfT 


0.288 


untyped 


NA 


rs1 506819 


73976 


76251626 


A/C 


0.453 


0.424 


0.378 


rs1506818 


73999 


76251649 


ATT 


0.149 


NA 


0.126 


rs1506817 


74053 


76251703 


A/G 


0.195 


0.212 


0.573 


rs1 395488 


75315 


76252965 


A/G 


0.490 


0.490 


1.000 
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dbSNP 


Position in 
SEQ ID NO: 
6 


Chromosome 


A1/A2 


F A2 


F A2 


Fp- 


rs# 


Position 


Allele 


Case AF 


Control AF 


Value 


rs2221534 


75729 


76253379 


G/T 


0.446 


0.433 


0.711 


rs1911244 


76466 


76254116 


A/G 


0.495 


0.480 


0.646 


rs2 135624 


77216 


76254866 


C/T 








rs21 35623 


77217 


76254867 


G/T 


0.027 


0.030 


0.896 


rs 1506835 


79239 


76256889 


C/G 


0.563 


0.556 


0.848 


rs 1506834 


80825 


76258475 


A/G 


0.377 


0.388 


0.722 


rs1 995653 


81060 


76258710 


C/G 


0.381 


0.395 


0.675 


rs1 995652 


81097 


76258747 


A/C 


0.435 


0.423 


0.750 


rs 1395487 


81426 


76259076 


G/T 


0.505 


0.500 


0.874 


rs3947083 


84787 


76262437 


C/T 


0.367 


0.370 


0.929 


rs 1506825 


84896 


76262546 


A/T 


0.406 


0.397 


0.798 


rs1 506824 


85165 


76262815 


C/G 


0.446 


0.413 


0.361 


rs1567118 


86502 


76264152 


C/G 


0.029 


0.023 


0.776 


rs1 039683 


86753 


76264403 


C/T 


0.376 


0.365 


0.729 


rs2879777 


86941 


76264591 


C/T 


0.265 


0.278 


0.669 


rs 1876272 


88787 


76266437 


C/T 








rs3035878 


95598 


76273248 


-/AGAGC 


0.972 


untyped 


NA 



TABLE 33 



dbSNP 
rs# 


Position in 
SEQ ID NO: 
6 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs 1896753 


205 


76177855 


C/T 








rs3974451 


866 


76178516 


C/T 








rs 1820770 


4212 


76181862 


C/T 








rs 1428753 


5934 


76183584 


C/T 


0.515 


0.457 


0.124 


rs722229 


11486 


76189136 


C/T 








rs3851754 


16969 


76194619 


A/G 


0.292 


0.286 


0.868 


rs2340430 


22509 


76200159 


A/G 


0.480 


0.531 


0.169 


rs2340431 


22796 


76200446 


A/G 


0.024 


0.027 


0.900 


rs1 159415 


28097 


76205747 


C/T 


0.535 


0.485 


0.252 


rs 1506836 


28626 


76206276 


C/T 


0.412 


0.410 


0.947 


rs 1506837 


28853 


76206503 


C/T 


0.402 


0.391 


0.768 


rs 1506838 


28873 


76206523 


C/T 


0.355 


0.368 


0.734 


rs966668 


30155 


76207805 


A/G 








rs1911245 


30827 


76208477 


C/T 


0.849 


0.828 


0.569 


rs1 506839 


31956 


76209606 


C/T 


0.414 


0.428 


0.746 


rs1 506840 


32404 


76210054 


C/T 


0.384 


0.379 


0.905 


rs1 876275 


32944 


76210594 


A/G 


0.456 


0.447 


0.805 


rs1911242 


35205 


76212855 


A/G 


0.397 


0.402 


0.892 


rs1911243 


35227 


76212877 


C/T 








rs981231 


35781 


76213431 


C/T 


0.454 


0.455 


0.971 


rs1 506829 


41052 


76218702 


C/T 


0.386 


0.356 


0.424 


rs1 506833 


45051 


76222701 


A/G 


0.500 


0.509 


0.811 


rs1 395486 


46039 


76223689 


C/T 








rs1 506832 


47276 


76224926 


A/G 


0.508 


0.524 


0.689 


rs1 506830 


47678 


76225328 


C/T 








rs968537 


47716 


76225366 


A/G 


0.246 


0.237 


0.806 


rs 150681 6 


51014 


76228664 


A/G 


0.408 


0.367 


0.284 


rs1 506828 


54408 


76232058 


A/G 


0.421 


0.387 


0.358 


rs1 506827 


54596 


76232246 


C/T 


0.436 


0.471 


0.346 


rs1 542969 


56853 


76234503 


C/G 








rs 1395484 


61851 


76239501 


A/G 


0.416 


0.413 


0.938 
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dbSNP 
rs# 


Position in 
SEQ ID NO: 
6 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs1 876274 


62016 


76239666 


A/G 


0.376 


0.350 


0.447 


rs1 876273 


62461 


762401 1 1 


C/T 


0.367 


0.370 


0.924 


rs1 506822 


68257 


76245907 


C/G 


0.358 


0.325 


0.355 


rs 1506820 


69793 


76247443 


C/T 


0.373 


0.256 


0.007 


rs 15068 19 


73976 


76251626 


A/C 


0.438 


0.424 


0.703 


rs1506818 


73999 


76251649 


ATT 


0.139 


-0.013 




rs1506817 


74053 


76251703 


A/G 


0.174 


0.178 


0.897 


rs1 395488 


75315 


76252965 


A/G 


0.487 


0.512 


0.505 


rs2221534 


75729 


76253379 


G/T 


0.455 


0.429 


0.463 


rs1911244 


76466 


76254116 


A/G 


0.489 


0.509 


0.581 


rs2 135624 


77216 


76254866 


C/T 








rs2 135623 


77217 


76254867 


G/T 


0.042 


0.035 


0.748 


rs 1506835 


79239 


76256889 


C/G 


0.531 


0.510 


0.562 


rs1 506834 


80825 


76258475 


A/G 


0.407 


0.397 


0.787 


rs1 995653 


81060 


76258710 


C/G 


0.414 


0.413 


0.984 


rs1 995652 


81097 


76258747 


A/C 


0.437 


0.455 


0.629 


rs1 395487 


81426 


76259076 


G/T 


0.506 


0.512 


0.869 


rs3947083 


84787 


76262437 


C/T 


0.379 


0.359 


0.559 


rs1 506825 


84896 


76262546 


AJT 


0.419 


0.399 


0.579 


rs1 506824 


85165 


76262815 


C/G 


0.442 


0.414 


0.471 


rs1567118 


86502 


76264152 


C/G 


0.036 


0.025 


0.574 


rs1 039683 


86753 


76264403 


err 


0.389 


0.385 


0.910 


rs2879777 


86941 


76264591 


C/T 


0.275 


0.280 


0.883 


rs1 876272 


88787 


76266437 


C/T 








rs3035878 


95598 


76273248 


-/AGAGC 


untyped 


0.980 


NA 



[0262] Allelotyping results were considered particularly significant with a calculated p-value of less 
than or equal to 0.05 for allelotype results. These values are indicated in bold. The allelotyping p-values 
were plotted in Figure IF for the discovery cohort. The position of each SNP on the chromosome is 
presented on the x-axis. The y-axis gives the negative logarithm (base 10) of the p-value comparing the 
estimated allele in the case group to that of the control group. The minor allele frequency of the control 
group for each SNP designated by an X or other symbol on the graphs in Figure IF can be determined by 
consulting Table 3 1 . For example, the left-most X on the left graph is at position 76 1 77855 . By 
proceeding down the Table from top to bottom and across the graphs from left to right the allele 
frequency associated with each symbol shown can be determined. 

[0263] To aid the interpretation, multiple lines have been added to the graph. The broken horizontal 
lines are drawn at two common significance levels, 0.05 and 0.01. The vertical broken lines are drawn 
every 20kb to assist in the interpretation of distances between SNPs. Two other lines are drawn to 
expose linear trends in the association of SNPs to the disease. The light gray line (or generally bottom- 
most curve) is a nonlinear smoother through the data points on the graph using a local polynomial 
regression method (W.S. Cleveland, E. Grosse and W.M. Shyu (1992) Local regression models. Chapter 
8 of Statistical Models in S eds J.M. Chambers and T.J. Hastie, Wadsworth & Brooks/Cole.). The black 
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line provides a local test for excess statistical significance to identify regions of association. This was 
created by use of a 1 Okb sliding window with 1 kb step sizes. Within each window, a chi-square 
goodness of fit test was applied to compare the proportion of SNPs that were significant at a test wise 
level of 0.01 , to the proportion that would be expected by chance alone (0.05 for the methods used here). 
Resulting p- values that were less than 10" 8 were truncated at that value. 

[0264] Finally, the exons and introns of the genes in the covered region are plotted below each 
graph at the appropriate chromosomal positions. The gene boundary is indicated by the broken 
horizontal line. The exon positions are shown as thick, unbroken bars. An arrow is place at the 3' end of 
each gene to show the direction of transcription. 

Example 8 
APQB Proximal SNPs 

[0265] It has been discovered that rsl3671 17 is associated with occurrence of osteoarthritis in 
subjects. The polymorphic variant lies within the APOB gene and codes for a I98T amino acid change. 
The guanine allele of SNP rsl3671 17 is associated with osteoarthritis (see Table 5) and codes for a 
threonine at position 98 (see e.g. amino acid sequence in SEQ ID NO: 19). 

[0266] Apolipoprotein B (ApoB) is the main apolipoprotein of chylomicrons and low density 
lipoproteins (LDL). Apo B binds to sulfated proteoglycans, especially chondroitin and dermatan sulfate, 
that are components of cartilage (Camejo et. al., Atherosclerosis. 1 998 Aug; 1 39(2):205-22). This may 
contribute to inflammation/joint damage by lipoprotein oxidation products. In addition, increased levels 
of ApoB is seen as a risk factor for osteonecrosis (Miyanishi et. al., Ann Rheum Dis. 1999 
Aug;58(8):5 14-6). Lipoprotein deposition has been noted in inflammatory (rheumatoid) arthritis and 
may play a role in inflammation mediated osteoarthritis. ApoB function can be modulated by addition of 
an antibody or a decoy receptor for ApoB. Examples of antibodies and small molecules that specifically 
interact with ApoB are described in U.S. Patent Nos. 6,107,045; 6,309,844; 5,330,910; and 6,369,075. 

[0267] One hundred twenty-two additional allelic variants proximal to rsl 3671 1 7 were identified 
and subsequently allelotyped in osteoarthritis case and control sample sets as described in Examples 1 
and 2. The polymorphic variants are set forth in Table 34. The chromosome positions provided in 
column four of Table 34 are based on Genome "Build 34" of NCBI's GenBank. 



TABLE 34 



dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 1 


Chromosome 
Position 


Allele 
Variants 


rs1318006 


2 


238 


21188688 


C/T 


rs1318005 


2 


294 


21188744 


CfT 
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dbSNP 


Chromosome 


Position in SEQ 


Chromosome 


Allele 


rs# 




IDNO:l 


Position 


Variants 


rs1 318004 


2 


295 


21188745 


A/G 


rs1318003 


2 


347 


21188797 


A/C 


rs4327259 


2 


1425 


21189875 


A/C 


rs6756501 


2 


4891 


21193341 


C/T 


rs6725189 


2 


5087 


21193537 


G/T 


rs4665709 


2 


7041 


21195491 


A/G 


rs4665710 


2 


7121 


21195571 


A/C 


rs4371 387 


2 


7219 


21195669 


A/G 


rs952274 


2 


7443 


21195893 


G/T 


rs952275 


2 


7485 


21195935 


G/T 


rs1 801695 


2 


10939 


21199389 


A/G 


rs1 042034 


2 


11367 


21199817 


A/G 


rs1801702 


2 


11571 


21200021 


C/G 


rs1 042031 


2 


11839 


21200289 


A/G 


rs2678378 


2 


12551 


21201001 


A/G 


rs2678379 


2 


12646 


21201096 


A/G 


rs1 800479 


2 


13469 


21201919 


G/C 


rs1801701 


2 


14913 


21203363 


A/G 


rs4362589 


2 


15205 


21203655 


G/T 


rs5742904 


2 


15246 


21203696 


A/G 


rs 1799812 


2 


15695 


21204145 


G/A 


rs2 163204 


2 


17473 


21205923 


G/T 


rs676210 


2 


17610 


21206060 


A/G 


rs1 042006 


2 


17828 


21206278 


A/C 


rs1801696 


2 


18130 


21206580 


A/G 


rs693 


2 


18281 


21206731 


C/T 


rs1041974 


2 


18623 


21207073 


C/G 


rs1041968 


2 


18890 


21207340 


C/T 


rs568413 


2 


21561 


21210011 


C/T 


rs2854726 


2 


23100 


21211550 


A/T 


rs2854725 


2 


23872 


21212322 


A/C 


rs2000998 


2 


24581 


21213031 


A/T 


rs2000997 


2 


24582 


21213032 


A/T 


rs497166 


2 


24983 


21213433 


C/T 


rs562956 


2 


27540 


21215990 


A/T 


rs7589300 


2 


30846 


21219296 


C/T 


rs3791980 


2 


31415 


21219865 


G/T 


rs3791981 


2 


31453 


21219903 


A/G 


rs1801700 


2 


31899 


21220349 


T/C 


rs679899 


2 


37000 


21225450 


A/G 


rs1041952 


2 


38681 


21227131 


C/G 


rs6727706 


2 


39287 


21227737 


C/T 


rs6719207 


2 


42951 


21231401 


A/T 


rs1469513 


r 2 


45648 


21234098 


C/T 


rs1 800478 


2 


46222 


21234672 


C/T 


rs550619 


2 


46687 


21235137 


A/G 
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dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 1 


Chromosome 
Position 


Allele 
Variants 


rs6752026 


2 


47020 


21235470 


A/G 


rs579826 


2 


47593 


21236043 


C/T 


rs597331 


2 


48513 


21236963 


C/T 


rs1367116 


2 


49723 


21238173 


A/G 


rs1 367117 


2 


49986 


21238436 


A/G 


rs1 800480 


2 


53018 


21241468 


C/G 


rs1 800481 


2 


53296 


21241746 


C/T 


rs934197 


2 


53547 


21241997 


A/G 


rs 1625764 


2 


53899 


21242349 


C/T 


rs1 625714 


2 


53916 


21242366 


G/T 


rs1 560357 


2 


53933 


21242383 


A/C 


rs617314 


2 


54305 


21242755 


G/T 


rs547186 


2 


55327 


21243777 


A/T 


rs589566 


2 


55895 


21244345 


C/T 


rs588245 


2 


56143 


21244593 


C/T 


rs585967 


2 


56640 


21245090 


G/T 


rs7562777 


2 


58486 


21246936 


A/G 


rs7575840 


2 


59576 


21248026 


G/T 


rs7567653 


2 


63048 


21251498 


A/G 


rs6548010 


2 


64008 


21252458 


A/G 


rs6548011 


2 


64018 


21252468 


C/T 


rs934198 


2 


64859 


21253309 


A/C 


rs634292 


2 


65995 


21254445 


G/T 


rs1003177 


2 


66905 


21255355 


A/G 


rs6726115 


2 


67183 


21255633 


A/G 


rs481069 


2 


67942 


21256392 


C/T 


rs1367115 


2 


68101 


21256551 


A/G 


rs666126 


2 


68521 


21256971 


A/G 


rs7566030 


2 


68664 


21257114 


C/G 


rs7590135 


2 


68988 


21257438 


A/G 


rs6718513 


2 


69178 


21257628 


C/G 


rs515135 


2 


72143 


21260593 


A/G 


rs1367114 


2 


74183 


21262633 


C/G 


rs563290 


2 


74312 


21262762 


C/T 


rs562338 


2 


74407 


21262857 


C/T 


rs581411 


2 


75518 


21263968 


A/G 


rs580889 


2 


76153 


21264603 


A/G 


rs548145 


2 


77398 


21265848 


A/G 


rs668948 


2 


77615 


21266065 


A/G 


TS594677 


2 


79092 


21267542 


C/T 


rs571468 


2 


80000 


21268450 


G/T 


rs4665492 


2 


80125 


21268575 


A/C 


rs622236 


2 


80595 


21269045 


G/T 


rs541041 


2 


81061 


21269511 


C/T 


rs540156 


2 


81151 


21269601 


A/G 


rs1367113 


2 


81918 


21270368 


C/T 
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dbSNP 

rs# 


Chromosome 


Position in SEQ 
ID NO: 1 


Chromosome 
Position 


Allele 
Variants 


rs1 897084 


2 


83072 


21271522 


cat 


rs1 897083 


2 


83137 


21271587 


cat 


rs478588 


2 


83235 


21271685 


CAT 


rs664894 


2 


83263 


21271713 


A/T 


rs1 594286 


2 


83279 


21271729 


A/G 


rs7422168 


2 


83280 


21271730 


C/G 


rs565202 


2 


83533 


21271983 


C/T 


rs 1429974 


2 


86856 


21275306 


GAT 


rs5829769 


2 


87186 


21275636 


-ATATA 


re3056575 


2 


87189 


21275639 


-/ATAT 


rs6708168 


2 


87727 


21276177 


A/T 


rs6756743 


2 


87978 


21276428 


CAT 


rs2 195598 


2 


89129 


21277579 


A/G 


rs7567217 


2 


89556 


21278006 


CAT 


rs568938 


2 


89702 


21278152 


AAG 


rs666416 


2 


90233 


21278683 


A/G 


rs6761300 


2 


93060 


21281510 


A/G 


rs5829770 


2 


94779 


21283229 


-AT 


rs1 429973 


2 


95367 


21283817 


A/G 


rs1 429972 


2 


95844 


21284294 


A/G 


rs6756284 


2 


95942 


21284392 


A/G 


rs749988 


2 


96884 


21285334 


CAT 


rs749987 


2 


96938 


21285388 


A/G 


rs754524 


2 


97627 


21286077 


AAC 


rs754523 


2 


97777 


21286227 


C/T 


rs675430 


2 


97871 


21286321 


A/C 


rs600012 


2 


98746 


21287196 


A/G 


rs6 14303 


2 


99663 


21288113 


A/G 



Assay for Verifying and Allelotyping SNPs 

[0268] The methods used to verify and allelotype the 122 proximal SNPs of Table 34 are the same 
methods described in Examples 1 and 2 herein. The primers and probes used in these assays are provided 
in Table 35 and Table 36, respectively. 



TABLE 35 



dbSNP 

rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs1 318006 


ACGTTGGATGTCTCATGGCCCATCCAAGGC 


ACGTTGGATGAAGGAGCCCATGAAGGCAGC 


rs1 318005 


ACGTTGGATGACAGCCTTGGATGGGCCATG 


ACGTTGGATGTCTCCCAGTCTGGTGGAAAG 


rs1318004 


ACGTTGGATGACAGCCTTGGATGGGCCATG 


ACGTTGGATGTCTCCCAGTCTGGTGGAAAG 


rs1318003 


ACGTTGGATGTTTCCACCAGACTGGGAGAC 


ACGTTGGATGAGTGCCCAGCACAGAGTCTT 


rs4327259 


ACGTTGGATGAACAAGCTTGCTCAGCCACT 


ACGTTGGATGTGTGTTCTGTCCAGGAAGAG 


rs6756501 


ACGTTGGATGATGCATTCATTCGCTGTTTG 


ACGTTGGATGGAGATCAATGAGAAAAATAGG 
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dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs6725189 


ACGTTGGATGAAGAACAATAGAGAGGGCCG 


ACGTTGGATGAGTATTGACTGCCTTGGTTC 


rs4665709 


ACGTTGGATGGCACAACCTCATAGATGTGG 


ACGTTGGATGCCACCTCCATCATTGTGGAT 


rs4665710 


ACGTTGGATGAATCCACAATGATGGAGGTG 


ACGTTGGATGGATAACTCACTCACTATCACG 


rs4371387 


ACGTTGGATGTAAAAGTGTGTAGCACCTCC 


ACGTTGGATGTCATGGCAGAAGTTAAAGGG 


rs952274 


ACGTTGGATGCAGAAGGGTGACATGCATTG 


ACGTTGGATGCTCATATCCAGATTCACCCC 


rs952275 


ACGTTGGATGCACAATGCATGTCACCCTTC 


ACGTTGGATGGACACTCTCTTTGCTGAAGG 


rs1801695 


ACGTTGGATGGAAATTATTTTCTTCGTCG 


ACGTTGGATGTGCTCAGGAAATAATTAAA 


rs1 042034 


ACGTTGGATGATCCAAGATGAGATCAACAC 


ACGTTGGATGGGCATAGGTTTTCTTTCAAC 


rs1801702 


ACGTTGGATGTTTTGATAAATCTTTCAAC 


ACGTTG G ATG CTAATAG ATGTAATCTC G A 


rs1 042031 


ACGTTGGATGGTTTGATGGCTTGGTACGAG 


ACGTTGGATGTTTCCCCGGAAACTGGAATC 


rs2678378 


ACGTTGGATGGTTTTCAGTCCTAGGAAGGC 


ACGTTGGATGTATCACATGCCCCAGAAAGG 


rs2678379 


ACGTTGGATGCTTCCTAGGACTGAAAACTG 


ACGTTGGATGTGGGCTCCAACTTGCC I I I I 


rs1 800479 


ACGTTGGATGAAGGGTATGGAGATGAAGA 


ACGTTGGATGACCTTATACCTTTTGAAA 


rs1801701 


ACGTTGGATGCTTGGTCATTGGAAAGCTCG 


ACGTTGGATGGTGGCCCTGAATGCTAACAC 


rs4362589 


ACGTTG GATGCTGCAGGG C ACTTCC AAAAT 


ACGTTGGATGTATATGCGTTGGAGTGTGGC 


rs5742904 


ACGTTGGATGATTTTGGAAGTGCCCTGCAG 


ACGTTGGATGCTATTGCTAGTGAGGCCAAC 


rs1799812 


ACGTTGGATGTTGTGGTGCCCTCTAATTT 


ACGTTGGATGCATCTTCATCTGTCATTGA 


rs2 163204 


ACGTTGGATGTTTGGACTCTCCTTTGGCAG 


ACGTTGGATGGCTGACATAGGGAATGGAAC 


rs676210 


ACGTTGGATGCCCAACTCTCAACCTTAATG 


ACGTTGGATGAATTGTGTGTGAGATGTGGG 


rs1 042006 


AC GTTG G ATG C AG C ATCTG GTC AATG GTTC 


ACGTTGGATGACACCTTCCACATTCCTTCC 


rs1801696 


ACGTTGGATGTGCTAAGAACCTTACTGAC 


ACGTTGGATGGCCCAATCTTGGATAGAAT 


rs693 


ACGTTGGATGCAGCATCTTTGGCTCACATG 


ACGTTGGATGTCCTGCTGAATGTCCATTTG 


rs1041974 


ACGTTGGATGTACTTTGAGAAATTGGTTGG 


ACGTTGGATGGTTAACATCTTCAATGAATG 


rs1041968 


ACGTTGGATGTCAGCTACTTCAAAATCCCC 


ACGTTGGATGGGCTATTGATGTTAGAGTGC 


rs568413 


ACGTTGGATGGAGACTGGGTTGTTTCCAAG 


ACGTTGGATGCCACAAGAATACGTTCACAC 


rs2854726 


ACGTTGGATGCTCTAGCTTAACAGCAAGCC 


ACGTTGGATGGCAAATTCTCCCTCTGACTG 


rs2854725 


ACGTTGGATGCATTCAGCTTTGTGTAACTG 


ACGTTGGATGTTTCCAAAGACTGTATAAGG 


rs2000998 


ACGTTGGATGTGAACCATCCTTGTATCTGG 


ACGTTGGATGTGGCACCAATGATTTTGTCC 


rs2000997 


ACGTTGGATGTGGCACCAATGATTTTGTCC 


ACGTTGGATGTGAACCATCCTTGTATCTGG 


rs497166 


ACGTTGGATGTCCCAAAGTGCTGGGATTAC 


ACGTTGGATGAAATCCAACTGGACATGCGC 


rs562956 


ACGTTGG ATGTAAC AGTCTTACC ACAC G GC 


ACGTTGGATGATAAGGGAAAGTCTCCCTGG 


rs7589300 


ACGTTGGATGTACCACGTATGTTGAGTGAG 


ACGTTG G ATG C C CTTACTCTATG ATTACTG C 


rs3791980 


ACGTTGG ATGTCTG G AG AG ATC ATCTTTGG 


ACGTTGGATGCTACCTAGCTACCTCAAATC 


rs3791981 


ACGTTGGATGTGTTTTGAGAATGAAGAAAC 


ACGTTGGATGGTTCTTAGGTA I I I I I I GGG 


rs1801700 


ACGTTGG ATG G ACCCG ACTCGTGGAAGAA 


ACGTTGGATGTCGCTAGGAGTGGGGTCCA 


rs679899 


ACGTTGGATGCTGAAGTCCATGACAGTTGG 


ACGTTGGATGTTGTGGCTTCCCATATTGCC 


rs1041952 


ACGTTGGATGCATGGAGCAGTTAACTCCAG 


ACGTTGGATGTCTGGATCATCAGTGATGGC 


rs6727706 


ACGTTGGATGGCACCACTTATTGAAAAGGG 


ACGTTGGATGCACATACTTACAGTCAACGG 


rs6719207 


ACGTTGGATGGTCCCAGTTGTAACCATGTC 


ACGTTGGATGGGAATCCAGACTTGTCTGAG 


rs1469513 


ACGTTGGATGCTTTTCTGCACAAGGACTCC 


ACGTTGGATGACTCCACTTCATGGGATGAG 


rs1 800478 


ACGTTGGATGTGACGGTAAAGTGAGTGGAG 


ACGTTGGATGCCCGTGTTGAATACATGTGG 


rs550619 


ACGTTGGATGGCAAACACAGGTGAAGCATC 


ACGTTGGATGGGCTTATCAGGTTGGGTCTA 


rs6752026 


ACGTTGGATGCAGAAGGGAAGCAGGTTTTC 


ACGTTGGATGCAGAAATGATGCCCCTCTTG 


rs579826 


ACGTTGGATGAAAGTGCTGGGACTACAG GC 


ACGTTGGATGATATGGGTGGAGAACAGAGC 


rs597331 


ACGTTGGATGACACTCTCTCAGAAAGTTCC 


ACGTTG G ATG GTATG GTG ATC AG ATC AG AG 


rs1367116 


ACGTTGGATGCAAGAAGTTTAAAGCATGAG 


ACGTTGGATGATCATCAAAAAGAGAGAAGC 
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dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs1367117 


ACGTTGGATGTTGG I I I I CTTCAGCAAGGC 


ACGTTGGATGAGCTTCATCCTGAAGACCAG 


rs1 800480 


ACGTTGGATGCCGAGAAGGGCACTCAGCC 


ACGTTGGATGCGCCGGCCGCGCATTCCCA 


rs1 800481 


ACGTTGGATGATCTGAAGAAGGCACCCCTG 


ACGTTGGATGAAGCGTCTTCAGTGCTCTGG 


rs9341 97 


ACGTTGGATGTGACTGGTCACTCACCAGAC 


ACGTTGGATGATCCTGATCAGAATCTGTGG 


rs1 625764 


ACGTTGG ATGCAG AGGC ATCG AG C G CTG G 


ACGTTGGATGGACAGGACACGTCATGTTCC 


rs1625714 


ACGTTGGATGAATTCCACTACCGCTGATTC 


ACGTTGGATGATCGTTTCCTTCTCTTCTAG 


rs1 560357 


ACGTTGGATGGTCCCTGAAATTCCACTACC 


ACGTTGGATGATTTCCCACCGGAAGCTTCA 


rs617314 


ACGTTGG ATGCAGTCTTCACCAGTAGCTTG 


ACGTTGGATGTTGCAGAAGTCAGTGTGTGC 


rs547186 


ACGTTGGATGCAGTTCAGGGAAGACTTGCC 


ACGTTGGATGGAGAGGACTGTCACCATCTC 


rs589566 


ACGTTGG ATGCCCAGCAGACCAATATTCTG 


ACGTTGGATGGGTATAGCTGAATGGTGCAG 


rs588245 


AC GTTG G ATGG CTCC AAAATCTC ATCTG G C 


ACGTTGGATGAGCTTCTGGGCATCA I I I GC 


rs585967 


ACGTTGGATGTGACAGGGAATCAGAGTCAC 


ACGTTGGATGCCACCTACTGCACTGAATCT 


rs7562777 


AC GTTG G ATGTTG G AG ATTGCTCTTTG GG C 


ACGTTGGATGTGACCTCAGGTTATCCACAC 


rs7575840 


ACGTTGG ATGCATAGACTGTCCATCACAGG 


ACGTTGGATGGGTGTCAGAAAAACTTCCAC 


rs7567653 


ACGTTGGATGAAAGTGGTGATGGATGCCTG 


ACGTTGGATGGGGAGCAAATAGCTCATCTG 


rs6548010 


ACGTTGGATGGCCTGGATTCGGG I I I I I AA 


ACGTTGGATGCTATAAGCTGCTTATCAGAG 


rs6548011 


ACGTTGGATGCTATAAGCTGCTTATCAGAG 


ACGTTGGATGGCCTGGATTCGGG I I I I I AA 


rs934198 


ACGTTGGATGACATGGAAGGAGGATGAGTG 


ACGTTGGATGAGGTAGGACCCTCATGATTG 


rs634292 


ACGTTGGATGGAGGCTTGTTTATGGCACAG 


ACGTTGGATGCGTGC I I I I I CTCAAGTGCC 


rs1003177 


ACGTTG G ATGT AC AC AG ACC C A G AAG AT AC 


ACGTTGGATGGATGCATGAACAAAGGAAGC 


rs67261 15 


ACGTTGGATGATACAGATAAGGCACTTGGC 


ACGTTGGATGAGGGAACTGAACGTGAAAGG 


rs481069 


ACGTTGGATGTTTGAACTTCCTGAATGGTG 


ACGTTGGATGATTGTGAGGG I I I AC I I I CC 


rs13671 15 


ACGTTGG ATGGGTTTGGAACAACTGATTGG 


ACGTTGGATGGGTAGGGAAATAC I I I CAACG 


rs666126 


ACGTTGGATGTTCTGCAGGATTCATCTCTC 


ACGTTGGATG I I I I GTATGCCAGGTTAAGG 


rs7566030 


ACGTTGGATGGATACAGAAGAGAGTGGTGG 


ACGTTGGATGAGACTTGAGCCTTCAATGGC 


rs7590135 


ACGTTGG ATGACTGGTCTTAGGGTTACACC 


ACGTTGGATGACAAAGCACCTGCTCCAAGA 


rs6718513 


ACGTTGG ATGCTTCCCTAGGTCTGAAGAAC 


ACGTTGGATGGCTTCTTTAGTGCCAAAGAG 


rs515135 


ACGTTGGATGGGCTTACAGCCAAGTAACAG 


ACGTTGGATGACCATCTTGTTACTGCACAG 


rs1367114 


ACGTTGGATGGTTGGAGAATTATTTGCAGG 


ACGTTGGATGGTGTGTGTGTATTTGTGTTTG 


rs563290 


ACGTTGGATGGGGAAAATGCTGCAATGAAC 


ACGTTGGATGTCTGGGTATTCATCCAGAAG 


rs562338 


ACGTTGGATGACCCAAGATGTAGAAACAGC 


ACGTTGGATGCCATGGTTTGCATACATCAC 


rs581411 


ACGTTGGATGACCTGGTGTGCTTAACTGTT 


ACGTTGGATGGACAAGTGAAAAAGTTGGGC 


rs580889 


ACGTTGGATGTGGGCTGACTCTCTTATCTC 


ACGTTGGATGCCTCTGAACTGCAATAAGCC 


rs548145 


ACGTTGGATGGAAGGAGGATGGTCAGAAAC 


ACGTTGGATGAGCTGTATCTCCCC I I I GTG 


rs668948 


ACGTTGGATGATTGGAATAGGAAGGGCATG 


ACGTTGGATGCTCTATCGTAATGGGGAAAAG 


rs594677 


ACGTTGGATGGACTTGGTATTGAACAGGAC 


ACGTTGGATGTAGCAGGCATTTGCACTTTG 


rs571468 


ACGTTGGATGGTGATGAAATTAAGGCCAGG 


ACGTTGGATGATCTCACTGTTTCTCCAGGG 


rs4665492 


ACGTTGGATGAGTGCGTCACTTCTATTGAC 


ACGTTGGATGCCAACAAGCATGTAAGTCAC 


rs622236 


ACGTTGGATGCGCTTTTCTGTACTGTTTGAG 


ACGTTGGATGTCCCTTGTCACTACAAAGAC 


rs541041 


ACGTTGG ATG GAG AG G AAAAG GTC ACATTC 


ACGTTGGATGATGCAGTAAGAGTAAGTGGC 


rs540156 


ACGTTGGATGCTTGTCTTTGAAATTCCATAG 


ACG TTG G ATG CTCTCCTC C ATG AATAATTAC 


rs1367113 


ACGTTGGATGATAATACTGCAGGAGGACAG 


ACGTTGGATGAGAACAAATGTCCTTCTCTG 


rs1 897084 


ACGTTGGATGCTTCATCCTCTTAAAAGGTC 


ACGTTGGATGCACAAAACTATGAAACTTCC 


rs 1897083 


ACGTTGGATGGTTCAACCTATCATTTTCTTC 


ACGTTGGATGTAACTCAATATGGATTAGAC 


rs478588 


ACGTTGG ATGATCTCTTGAACCCAAGAGAT 


ACGTTGGATGTGTTTAAGGTTTATGTCTTG 


rs664894 


ACGTTGGATGCTTGAACCCAAGAGATGGAG 


ACGTTGGATGTGGATTCTCTTTCTGCTGCC 
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dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs 1594286 


ACGTTGGATGCTTGAACCCAAGAGATGGAG 


ACGTTGGATGTGAATTCTCTTTCTGCTGCC 


rs7422168 


ACGTTGGATGCTTGAACCCAAGAGATGGAG 


ACGTTG G ATGTG AATTCTCTTTCTG CTG C C 


rs565202 


ACGTTGGATGGCAAAGGCAATTCCATGGAG 


ACGTTGGATGCTCGCAGCCTATGTCTTGTT 


rs 1429974 


ACGTTGGATGCTTCATTCTGGTCTGATTTCA 


ACGTTGGATGGAAAGAATTCTATCAAGAAG 


rs5829769 


ACGTTGGATGGTTGGAGCAGATGTTAAGGG 


ACGTTGGATGGATCATGCTTCTGCCTTAAG 


rs3056575 


ACGTTGGATGGTTGGAGCAGATGTTAAGGG 


ACGTTGGATGGATCATGCTTCTGCCTTAAG 


rs6708168 


ACGTTGGATGATGGTTACAGTAGCACCCTG 


ACGTTGGATG I I I I I I ACGGCAGCCTGAGC 


rs6756743 


ACGTTGGATGTGGAATCGCAAGTGTAAGTG 


ACGTTGGATGTTGCACATGTATCCCAGAAC 


rs2 195598 


ACGTTGGATGATGGGCAAAGACTTCTTGAC 


ACGTTGGATGTGCTGTCAGAAGCTCTTTAG 


rs7567217 


ACGTTGGATGCTCAAAACTCTTCTGGCCTC 


ACGTTGGATGAACAGATGCTGGAGAGGATG 


rs568938 


ACGTTGGATGCTCCTCAGCTAAATATCCAG 


ACGTTGGATGAAAGTGGCAAAGTACTTGGC 


rs666416 


ACGTTGGATGACCCTTTGAAACTGAGGTGG 


ACGTTGGATGTCAGAAGTCCTTAGGACTGC 


rs6761300 


ACGTTGGATGCCTACGAAGTAATTTTTCTCC 


ACGTTGGATGCTATATTGAATGACAAGAGG 


rs5829770 


ACGTTGGATGCACCTAACTGAGAATACACAG 


ACGTTGGATGGCTGTAATTTCCTTAGTGGC 


rs1 429973 


ACGTTGGATGAAATATGGCTTGAACCCAGG 


ACGTTGGATGTGGAGTGCAGTGGCACGATCT 


rs1 429972 


ACGTTGGATGCTTTCTTTGCTAACCACTGC 


ACGTTGGATGCAGAATCTCTCTGAAAGCTG 


rs6756284 


ACGTTGGATGTGGGATTATAGGCATGAGCC 


ACGTTGGATGTTCAGCTTTCAGAGAGATTC 


rs749988 


ACGTTGGATGTTTTCTATTTGCATCTACTG 


ACGTTGGATGGTGACAAAACAAACCAAAGTC 


rs749987 


ACGTTGGATGGTCTTCAAATATAGTATGGC 


ACGTTGGATGATTTCCAGGGTTTGACTTTG 


TS754524 


ACGTTGGATGGACTTTCTGGGATTTCTCATC 


AC GTTG G ATG CTTCC ACTCTAAG C CTTAAG 


rs754523 


ACGTTGGATGGTATTTGCAAAGTAGGTGAC 


AC GTTGG ATGTCTTG AAAGTGAAAGCCTCC 


rs675430 


ACGTTGGATGATGAGCATGACACAACAACC 


ACGTTGGATG AG GTATCTTC AG AG AC ACAG 


rs600012 


ACGTTGGATGACTCCAGCCTGGGAGACAGA 


ACGTTGGATGGCCTTGAACTTACACTCAAG 


rs614303 


ACGTTGGATGCAAAACTCACATTCTTTGAC 


ACGTTGGATGTTTAAATTCCTGCCATGCAC 



TABLE 36 



dbSNP 
rs# 


Extend 
Primer 


Term 
Mix 


rs1318006 


CCCTGACCTGTCACAGGG 


ACG 


rs1318005 


ATGAGAGCCCACCTCCTGT 


ACT 


rs1318004 


TGAGAGCCCACCTCCTGTA 


ACG 


rs1318003 


ACTGGGAGACTCACAGGGA 


ACT 


rs4327259 


GCCACTGGTCCAGCACAG 


ACT 


rs6756501 


GCCACTTTCTCCTCCTGCT 


ACG 


rs6725189 


AGAGAGGGCCGACTGCTG 


CGT 


rs4665709 


GTCCCCACCCAAATCTCAC 


ACT 


rs4665710 


GGCGGATTTCTCCTTTGGTG 


CGT 


rs4371387 


GTTCCAGCCATGTAG GTTGT 


ACT 


rs952274 


GGGTGACATGCATTGTGATTT 


CGT 


rs952275 


CCTTCTGCTCAAAAACTTTTAC 


ACT 


rs1801695 


ATTATTTTCTTCGTCGCAATGG 


ACG 


rs1 042034 


GAGATCAACACAATCTTCA 


ACT 
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dbSNP 
rs# 


Extend 
Primer 


Term 
Mix 


rs1801702 


GATAAATCTTTCAACAGTTCC 


ACT 


rs1 042031 


TTGGTACGAGTTACTCAA 


ACT 


rs2678378 


AGTC CT AGG AAG G CTTTAATTT 


ACG 


rs2678379 


AGTCAGGAAATGACAGATAGG 


ACT 


rs1 800479 


GGTATGGAGATGAAGAAAATCA 


ACT 


rs1801701 


AAAGACCCAGAATGAATC 


ACG 


rs4362589 


GGGCACTTCCAAAATTGATGAT 


CGT 


rs5742904 


CCTGCAGCTTCACTGAAGAC 


ACG 


rs1 799812 


GGTGCCCTCTAATTTGTACTG 


ACG 


rs2 163204 


GCTGCGATACCTGCTTCGT 


ACT 


rs676210 


AAGTTCCTG AC CTTCAC ATAC 


ACG 


rs1 042006 


CTGATGATCTTTACTTTCATTTC 


ACT 


rs1801696 


GAACCTTACTGACTTTGCA 


ACT 


rs693 


GGCCAAATTCCGAGAGAC 


ACG 


rs1041974 


GTTGGATTTATTGATGATGCTGT 


ACT 


rs1041968 


TTTG AC ATG CTC AAG AAC 


ACT 


rs568413 


TGGCGTAGAGACCCATCA 


ACT 


rs2854726 


AGCCTGTAGTCAATAACGCC 


CGT 


rs2854725 


AGCTTTGTGTAACTGGGTAAC 


ACT 


rs2000998 


TATCTGGTTTTGATCACCACAT 


CGT 


rs2000997 


CAGGATTAAACAGAAGTTCCAA 


CGT 


rs497166 


AGTGCTGGGATTACAGGTGT 


ACT 


rs562956 


CGGCTTCTCCTCTTATTTCTG 


CGT 


rs7589300 


AAGGTCCCTGACCTTTGAAC 


ACT 


rs3791980 


GGAAAATTAATATTTTCCCCCC 


CGT 


rs3791981 


G AG AATGAAGAAAC AATAG CTC 


ACG 


rs1801700 


GACTCGTGGAAGAAGTTGGT 


ACT 


rs679899 


AAGTTGAGATTCTTTCAGA 


ACT 


rs1041952 


CAGAACTCAAGTCTTCAATCCT 


ACT 


rs6727706 


TCCCTAGTGTATG I I I I I GTCA 


ACT 


rs6719207 


TGTAACCATGTCAACAGTAGC 


CGT 


rs1469513 


CAAGCCTCTGGCCTTTGAAG 


ACT 


rs1 800478 


CATACACGGTATCCTATGGAG 


ACT 


rs550619 


GTGGCCAGGACTCCTCAAT 


ACT 


rs6752026 


GGGAAGCAGG I I I I CCTTTAC 


ACG 


rs579826 


TGAGCCACCAGGTCCAGC 


ACG 


rs597331 


CTCTCAGAAAGTTCCCAACAC 


ACT 


rs1367116 


TT AAAGG AACCTAACT AG G G AA 


ACT 


rs1 367117 


AGCCATACACCTCTTTCAGG 


ACT 


rs1 800480 


GGCACTCAGCCCCGCAG 


ACT 


rs1 800481 


TCTCAGACCCTGAGGCGC 


ACG 


rs934197 


CTGCATCCCCCTTCTCTCT 


ACG 


rs1 625764 


CATCGAGCGCTGGCTGAAG 


ACG 
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dbSNP 


Extend 


Term 


rs# 


Primer 


Mix 


rs1 625714 


TCCAGCTGGGCAGAGGCA 


ACT 


rs1 560357 


CC ACTACC G CTG ATTCC CT 


CGT 


rs617314 


GTAGCTTGTTACATCTGGGG 


ACT 


rs547186 


GGGAAGACTTGCCAAAGACC 


CGT 


rs589566 


TCTGAGTTTAGTGCTGTTCAC 


ACT 


rs588245 


AGCCTATCTCGTTTCTGCCT 


ACT 


rs585967 


CTATGAAGTCTAACTGGGCTG 


ACT 


rs7562777 


ATGGTGCCTCGTGCCTGTA 


ACT 


rs7575840 


TCACAGGGAAAGCCAGGAAT 


ACT 


rs7567653 


ACTTC ATT AATAAC ATCG C C GT 


ACT 


rs6548010 


G G I I I I I I GGTATACACATATTC 


ACT 


rs6548011 


AAGGATAGAAAAAATATAGTCCC 


ACT 


rs934198 


AGGAGGATGAGTGGGGAGA 


ACT 


rs634292 


CTTGTTTATGGCACAGAAGATG 


ACT 


rs1003177 


CACCATTTATGCAGGGCTAG 


ACT 


rs6726115 


CTG GT ACTTG GTTAATAGTCC 


ACT 


rs481069 


CAGGACCCCAGCCCCCA 


ACT 


rs1367115 


TGGATTAGTGAATGGGAGGG 


ACT 


rs666126 


G C AG G ATTC ATCTCTCCATATA 


ACG 


rs7566030 


TGCCTGCCCCAACCCTCT 


ACT 


rs7590135 


CACCAGGCTGTTTTAGCAGC 


ACG 


rs6718513 


AAGAACAAAAAGAGGATTGGGA 


ACT 


rs515135 


ACAGCCAAAATG G AACCAAAG 


ACT 


rs1367114 


TTGCAGGTCAC I I I I I I AAAGTT 


ACT 


rs563290 


AACACAGAAATGCAGATATCTC 


ACG 


rs562338 


CATTGTCTTGACAGATGAATGC 


ACT 


rs581411 


TGATAGAGACAGTTATCAATTTC 


ACT 


rs580889 


TCTCCGGCTGGGCCGTC 


ACT 


rs548145 


AGAAACAATGACAGAATACTAAG 


ACT 


rs668948 


GGCATGCTGTCTCCTCTGC 


ACT 


rs594677 


GTATTGAACAGGACTGAGTAAT 


ACG 


rs571468 


GAAGAGAAGGCTGGCGCC 


CGT 


rs4665492 


CCTATAGATAAGACTTTTATTCCA 


ACT 


rs622236 


GTGAATGAATGAATGAATGAACC 


CGT 


rs541041 


CTATTCATGTTTC AGG GCCCA 


ACG 


rs540156 


TACGAGTATATGTATACATTTGC 


ACT 


rs1367113 


GGCTAGATAGGGAAGTGGG 


ACT 


rs1 897084 


TCTTAAAAGGTCTTTTGCAAAGA 


ACT 


rs1 897083 


TCTATATTTTCTTTTGGAAGTTTC 


ACT 


rs478588 


CTGGGCAGCAGAAAGAGAAT 


ACG 


rs664894 


GCCAAGATCATGCCACTGC 


CGT 


rs1 594286 


ATGGAGGTTGCAGTGAGCC 


ACT 


rs7422168 


GATGGAGGTTGCAGTGAGC 


ACT 
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dbSNP 


Extend 


Term 


rs# 


Primer 


Mix 


rs565202 


CAGGAACAATTGGAAGTCTACA 


ACG 


rs1 429974 


CTGGTCTGATTTCAGTTGCC 


ACT 


rs5829769 


GAGGATATATTCCAGGAGATATA 


CGT 


rs3056575 


CAGAGGATATATTCCAGGAGA 


CGT 


rs6708168 


CCCTGCTTCTCAGTACCAAA 


CGT 


rs6756743 


CGCAAGTGTAAGTGATCAAAG 


ACG 


rs2 195598 


ACTAAAACACCAAAAGCAATGG 


ACG 


rs7567217 


ACTCTTCTGGCCTCATCTAC 


ACT 


rs568938 


CCTCACACAAAACACCAGAAC 


ACT 


rs666416 


GCCTGTCCCACTGGGCC 


ACG 


rs6761300 


GGAATTCTTCAATAATGACAACA 


ACT 


rs5829770 


CTTGATAACATGTACCAAAAAAAA 


CGT 


rs1 429973 


CTTGAACCCAGGAGGCAGA 


ACT 


rs1 429972 


GCTAACCACTGCAGCTCCT 


ACG 


rs6756284 


GGCATGAGCCACCGCGC 


ACG 


rs749988 


TCTATTTGCATCTACTGAA I I I I I 


ACG 


rs749987 


C G AATAAGG AG CT ATC TGTG A 


ACG 


rs754524 


TAGAAAACAAGCTATACATTCATA 


ACT 


rs754523 


TGCAAAGTAGGTGACAATTGC 


ACG 


rs675430 


GTGAAAAATGAACAGATTTGTCC 


ACT 


rs600012 


CTGGGAGACAGAGCGAGATT 


ACG 


rs614303 


CTTTGACAATACATGAGCCCT 


ACG 



Genetic Analysis 

[0269] Allelotyping results from the discovery cohort are shown for cases and controls in Table 37. 
The allele frequency for the A2 allele is noted in the fifth and sixth columns for osteoarthritis case pools 
and control pools, respectively, where "AF" is allele frequency. The allele frequency for the Al allele 
can be easily calculated by subtracting the A2 allele frequency from 1 (Al AF = 1-A2 AF). For example, 
the SNP rsl318006 has the following case and control allele frequencies: case Al (C) = 0.494; case A2 
(T) = 0.506; control Al (C) = 0.460; and control A2 (T) = 0.540, where the nucleotide is provided in 
paranthesis. Some SNPs are labeled "untyped" because of failed assays. 



TABLE 37 



dbSNP 
rs# 


Position in 
SEQ ID NO: 
1 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs1318006 


238 


21188688 


C/T 


0.506 


0.540 


0.326 


rs1318005 


294 


21188744 


C/T 


0.044 


0.034 


0.643 


rs1318004 


295 


21188745 


A/G 








rs1318003 


347 


21188797 


A/C 








rs4327259 


1425 


21189875 


A/C 


0.962 


0.965 


0.865 
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dbSNP 
rs# 


Position in 
SEQ TD NO: 
1 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs6756501 


4891 


21193341 


C/T 


0.195 


0.141 


0.061 


rs6725189 


5087 


21193537 


G/T 


0.317 


0.250 


0.036 


rs4665709 


7041 


21195491 


A/G 


0.683 


0.757 


0.014 


rs4665710 


7121 


21195571 


A/C 


0.206 


0.209 


0.926 


rs4371387 


7219 


21195669 


A/G 


0.579 


0.688 


-0.0001 


rs952274 


7443 


21195893 


G/T 


0.163 


0.123 


0.158 


rs952275 


7485 


21195935 


GfT 


0.234 


0.319 


0.013 


rs1801695 


10939 


21199389 


A/G 


0.047 


0.071 


0.319 


rs1 042034 


11367 


21199817 


A/G 


0.191 


0.182 


0.743 


rs1801702 


11571 


21200021 


C/G 








rs 1042031 


11839 


21200289 


A/G 


0.686 


0.785 


0.001 


rs2678378 


12551 


21201001 


A/G 








rs2678379 


12646 


21201096 


A/G 


0.693 


0.714 


0.466 


rs 1800479 


13469 


21201919 


G/C 


0.144 


0.130 


0.687 


rs1801701 


14913 


21203363 


A/G 


0.090 


0.116 


0.314 


rs4362589 


15205 


21203655 


GfT 








rs5742904 


15246 


21203696 


A/G 








rs1799812 


15695 


21204145 


G/A 








rs2 163204 


17473 


21205923 


GfT 








rs676210 


17610 


21206060 


A/G 


0.186 


0.177 


0.758 


rs 1042006 


17828 


21206278 


A/C 








rs1801696 


18130 


21206580 


A/G 








rs693 


18281 


21206731 


C/T 


0.494 


0.537 


0.208 


rs1041974 


18623 


21207073 


C/G 








rs1041968 


18890 


21207340 


C/T 








rs568413 


21561 


21210011 


CfT 








rs2854726 


23100 


21211550 


A/T 








rs2854725 


23872 


21212322 


A/C 








rs2000998 


24581 


21213031 


A/T 








rs2000997 


24582 


21213032 


A/T 








rs497166 


24983 


21213433 


C/T 








rs562956 


27540 


21215990 


A/T 








rs7589300 


30846 


21219296 


C/T 








rs3791980 


31415 


21219865 


GfT 








rs3791981 


31453 


21219903 


A/G 


0.964 


0.968 


0.849 


rs1801700 


31899 


21220349 


T/C 


0.832 


0.897 


0.008 


rs679899 


37000 


21225450 


A/G 


0.378 


0.474 


0.004 


rs1041952 


38681 


21227131 


C/G 








rs6727706 


39287 


21227737 


C/T 








rs67 19207 


42951 


21231401 


A/T 








rs1469513 


45648 


21234098 


C/T 


0.477 


0.534 


0.079 


rs1 800478 


46222 


21234672 


C/T 








rs550619 


46687 


21235137 


A/G 


0.053 


0.062 


0.656 


rs6752026 


47020 


21235470 


A/G 








rs579826 


47593 


21236043 


C/T 


0.069 


0.063 


0.817 


rs597331 


48513 


21236963 


C/T 


0.435 


0.512 


0.014 


rs1367116 


49723 


21238173 


A/G 








rs1367117 


49986 


21238436 


A/G 


0.431 


0.367 


0.049 


rs1 800480 


53018 


21241468 


C/G 


0.978 


NA 


NA 


rs1 800481 


53296 


21241746 


C/T 


0.100 


0.082 


0.487 


rs934197 


53547 


21241997 


A/G 


0.338 


0.398 


0.075 


rs1 625764 


53899 


21242349 


C/T 








rs1625714 


53916 


21242366 


G/T 








rs1 560357 


53933 


21242383 


A/C 








rs617314 


54305 


21242755 


G/T 


0.977 


0.971 


0.741 


rs547186 


55327 


21243777 


A/T 


0.468 


0.490 


0.528 



132 



PATENT 

Docket 524593008800 



dbSNP 
rs# 


Position in 
SEQ ID NO: 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs589566 


55895 


21244345 


C/T 


0.386 


0.377 


0.780 


rs588245 


56143 


21244593 


C/T 


0.425 


0.398 


0.397 


rs585967 


56640 


21245090 


G/T 


0.724 


0.781 


0.046 


rs7562777 


58486 


21246936 


A/G 








rs7575840 


59576 


21248026 


G/T 


0.436 


0.408 


0.422 


rs7567653 


63048 


21251498 


A/G 


0.918 


0.910 


0.739 


rs6548010 


64008 


21252458 


A/G 


0.293 


0.345 


0.081 


rs654801 1 


64018 


21252468 


C/T 


0.530 


0.482 


0.135 


rs934198 


64859 


21253309 


A/C 


0.526 


0.484 


0.225 


rs634292 


65995 


21254445 


G/T 


0.456 


0.492 


0.256 


rs1003177 


66905 


21255355 


A/G 








rs6726115 


67183 


21255633 


A/G 


0.293 


0.342 


0.119 


rs481069 


67942 


21256392 


C/T 


0.138 


0.104 


0.167 


rs1367115 


68101 


21256551 


A/G 


0.421 


0.408 


0.693 


rs666126 


68521 


21256971 


A/G 


0.500 


0.530 


0.388 


rs7566030 


68664 


21257114 


C/G 


0.397 


0.416 


0.536 


rs7590135 


68988 


21257438 


A/G 


0.268 


0.324 


0.082 


rs6718513 


69178 


21257628 


C/G 








rs515135 


72143 


21260593 


A/G 


0.726 


0.747 


0.455 


rs1367114 


74183 


21262633 


C/G 








rs563290 


74312 


21262762 


C/T 


0.667 


0.690 


0.516 


rs562338 


74407 


21262857 


C/T 


0.482 


0.578 


0.006 


rs58141 1 


75518 


21263968 


A/G 


0.162 


0.157 


0.839 


rs580889 


76153 


21264603 


A/G 


0.127 


0.111 


0.487 


rs548145 


77398 


21265848 


A/G 


0.709 


0.765 


0.049 


rs668948 


77615 


21266065 


A/G 


0.133 


0.127 


0.805 


rs594677 


79092 


21267542 


C/T 








rs571468 


80000 


21268450 


G/T 


0.455 


0.502 


0.169 


rs4665492 


80125 


21268575 


A/C 


0.274 


0.327 


0.088 


rs622236 


80595 


21269045 


G/T 








rs541041 


81061 


21269511 


C/T 


0.779 


0.791 


0.694 


rs540156 


81151 


21269601 


A/G 


0.237 


0.277 


0.237 


rs1367113 


81918 


21270368 


C/T 


0.394 


0.366 


0.370 


rs1 897084 


83072 


21271522 


C/T 








rs1 897083 


83137 


21271587 


C/T 


0.279 


0.326 


0.139 


rs478588 


83235 


21271685 


C/T 








rs664894 


83263 


21271713 


A/T 


0.319 


0.343 


0.467 


rs1 594286 


83279 


21271729 


A/G 








rs7422168 


83280 


21271730 


C/G 








rs565202 


83533 


21271983 


C/T 


0.483 


0.514 


0.373 


rs1 429974 


86856 


21275306 


G/T 


0.583 


0.535 


0.189 


rs5829769 


87186 


21275636 


-/TATA 








rs3056575 


87189 


21275639 


-/ATAT 








rs6708168 


87727 


21276177 


A/T 


0.610 


0.563 


0.163 


rs6756743 


87978 


21276428 


C/T 


0.051 


0.051 


0.978 


rs21 95598 


89129 


21277579 


A/G 








rs7567217 


89556 


21278006 


C/T 


0.100 


0.087 


0.547 


rs568938 


89702 


21278152 


A/G 


0.177 


0.150 


0.304 


rs666416 


90233 


21278683 


A/G 


0.421 


0.364 


0.093 


rs6761300 


93060 


21281510 


A/G 


0.271 


0.348 


0.012 


rs5829770 


94779 


21283229 


-/T 


0.036 


0.037 


0.971 


rs1 429973 


95367 


21283817 


A/G 








rs1 429972 


95844 


21284294 


A/G 


0.422 


0.443 


0.533 


rs6756284 


95942 


21284392 


A/G 


0.155 


0.114 


0.133 


rs749988 


96884 


21285334 


C/T 








rs749987 


96938 


21285388 


A/G 
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dbSNP 
rs# 


Position in 
SEQ ID NO: 
1 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs754524 


97627 


21286077 


A/C 


0.248 


0.306 


0.044 


TS754523 


97777 


21286227 


C/T 


0.567 


0.512 


0.113 


rs675430 


97871 


21286321 


A/C 


0.352 


0.345 


0.812 


rs600012 


98746 


21287196 


A/G 








rs614303 


99663 


21288113 


A/G 


0.722 


0.730 


0.805 



[0270] Allelotyping results were considered particularly significant with a calculated p-value of less 
than or equal to 0.05 for allelotype results. These values are indicated in bold. The allelotyping p-values 
were plotted in Figure 1 A for the discovery cohort. The position of each SNP on the chromosome is 
presented on the x-axis. The y-axis gives the negative logarithm (base 10) of the p-value comparing the 
estimated allele in the case group to that of the control group. The minor allele frequency of the control 
group for each SNP designated by an X or other symbol on the graphs in Figure 1 A can be determined by 
consulting Table 37. For example, the left-most X on the left graph is at position 21 1 88688. By 
proceeding down the Table from top to bottom and across the graphs from left to right the allele 
frequency associated with each symbol shown can be determined. 

[0271] To aid the interpretation, multiple lines have been added to the graph. The broken horizontal 
lines are drawn at two common significance levels, 0.05 and 0.01 . The vertical broken lines are drawn 
every 20kb to assist in the interpretation of distances between SNPs. Two other lines are drawn to 
expose linear trends in the association of SNPs to the disease. The light gray line (or generally bottom- 
most curve) is a nonlinear smoother through the data points on the graph using a local polynomial 
regression method (W.S. Cleveland, E. Grosse and W.M. Shyu (1992) Local regression models. Chapter 
8 of Statistical Models in S eds J.M. Chambers and T.J. Hastie, Wadsworth & Brooks/Cole.). The black 
line provides a local test for excess statistical significance to identify regions of association. This was 
created by use of a lOkb sliding window with lkb step sizes. Within each window, a chi-square 
goodness of fit test was applied to compare the proportion of SNPs that were significant at a test wise 
level of 0.01, to the proportion that would be expected by chance alone (0.05 for the methods used here). 
Resulting p-values that were less than 10" 8 were truncated at that value. 

[0272] Finally, the exons and introns of the genes in the covered region are plotted below each 
graph at the appropriate chromosomal positions. The gene boundary is indicated by the broken 
horizontal line. The exon positions are shown as thick, unbroken bars. An arrow is place at the 3' end of 
each gene to show the direction of transcription. 
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Example 9 
BVES Proximal SNPs 

[0273] It has been discovered that rs 1 0 1 88 1 0 is associated with occurrence of osteoarthritis in 
subjects. BVES was identified as a blood vessel epicardial substance. Sequence analysis predicted 
3 transmembrane helices with an extracellular C terminus. Northern blot analysis revealed that 
expression of an approximately 5.5-kb BVES transcript is restricted to skeletal muscle and adult and fetal 
heart. BVES is highly expressed in osteoarthritic cartilage according to EST database analysis, and may 
play a role in chondrocyte and/or bone cell development. BVES biological activity may be modulated by 
addition of an antibody, a recombinant binding partner, a binding agent, or a recombinant BVES protein 
or functional fragment thereof 

[0274] One hundred fifty-four additional allelic variants proximal to rs 101 8810 were identified and 
subsequently allelotyped in osteoarthritis case and control sample sets as described in Examples 1 and 2. 
The polymorphic variants are set forth in Table 38. The chromosome positions provided in column four 
of Table 38 are based on Genome "Build 34" of NCBI's GenBank. 



TABLE 38 



dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 4 


Chromosome 
Position 


Allele 
Variants 


rs2400080 


6 


241 


105557091 


A/G 


rs6930209 


6 


801 


105557651 


A/G 


rs221628 


6 


899 


105557749 


A/G 


rs221629 


6 


2091 


105558941 


C/G 


rs221630 


6 


2290 


105559140 


CAT 


rs221631 


6 


2440 


105559290 


A/G 


rs1 149284 


6 


4959 


105561809 


GAT 


rs221633 


6 


7914 


105564764 


C/G 


rs423366 


6 


7969 


105564819 


A/G 


rs436460 


6 


7972 


105564822 


CAT 


rs2211010 


6 


10831 


105567681 


CAT 


rs379908 


6 


12399 


105569249 


CAT 


rs1 149285 


6 


13841 


105570691 


C/T 


rs7341194 


6 


14461 


105571311 


C/T 


rs715153 


6 


14680 


105571530 


C/T 


rs221634 


6 


16808 


105573658 


AAT 


rs7757307 


6 


18231 


105575081 


CAT 


rs221635 


6 


18394 


105575244 


CAT 


rs4145418 


6 


18505 


105575355 


G/T 


rs221636 


6 


18684 


105575534 


AAT 


rs31 85958 


6 


19257 


105576107 


C/T 


rs4946654 


6 


20263 


105577113 


AAT 


rs221637 


6 


20656 


105577506 


A/C 
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dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 4 


Chromosome 
Position 


Allele 

Variants 


rs221638 


6 


21499 


105578349 


A/G 


rs221639 


6 


21563 


105578413 


A/C 


rs643545 


6 


21612 


105578462 


C/G 


rs221640 


6 


21834 


105578684 


C/T 


rs3957696 


6 


22406 


105579256 


A/T 


rs3995554 


6 


22408 


105579258 


ATT 


rs7453502 


6 


22685 


105579535 


A/T 


rs1 190471 


6 


23303 


105580153 


err 


rs221641 


6 


23306 


105580156 


C/G 


rs221642 


6 


25139 


105581989 


A/G 


rs1 190472 


6 


25211 


105582061 


C/T 


rs1 190473 


6 


25364 


105582214 


A/G 


rs1 86404 


6 


25381 


105582231 


A/C 


rs221643 


6 


25414 


105582264 


A/T 


rs221644 


6 


25835 


105582685 


C/T 


rs 1203475 


6 


26214 


105583064 


A/G 


rs221645 


6 


27224 


105584074 


A/G 


rs1 70277 


6 


27526 


105584376 


A/G 


rs221646 


6 


27934 


105584784 


C/T 


rs221647 


6 


28550 


105585400 


C/T 


rs221648 


6 


29015 


105585865 


A/G 


rs221649 


6 


29879 


105586729 


G/T 


rs221650 


6 


29979 


105586829 


A/G 


rs1 149287 


6 


30030 


105586880 


A/G 


rs221651 


6 


30585 


105587435 


C/T 


rs7762591 


6 


31753 


105588603 


C/G 


rs7748555 


6 


31934 


105588784 


C/T 


rs5878833 


6 


33227 


105590077 


-rr 


rs5878834 


6 


33228 


105590078 


-n 


rs221652 


6 


35172 


105592022 


C/T 


rs221653 


6 


36901 


105593751 


A/G 


rs221654 


6 


36921 


105593771 


A/G 


rs221655 


6 


36932 


105593782 


A/G 


rs221656 


6 


37061 


105593911 


C/T 


rs221657 


6 


37570 


105594420 


C/T 


rs221658 


6 


38745 


105595595 


G/T 


rs1 10065 


6 


38970 


105595820 


A/T 


rs221659 


6 


39725 


105596575 


C/T 


rs221660 


6 


40070 


105596920 


A/C 


rs7742821 


6 


40460 


105597310 


C/G 


rs221662 


6 


41470 


105598320 


A/G 


rs7748426 


6 


41562 


105598412 


A/G 


rs69 11494 


6 


41956 


105598806 


A/G 


rs6939846 


6 


42047 


105598897 


A/T 


rs368471 


6 


42280 


105599130 


A/G 


rs430190 


6 


42358 


105599208 


A/G 
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Position in SEQ 


Chromosome 


Allele 


rs# 


Chromosome 


ID NO: 4 


Position 


Variants 


rs455114 


6 


42629 


105599479 


C/G 


rs405956 


6 


43075 


105599925 


C/T 


rs5878835 


6 


43387 


105600237 


-/A 


rs1473814 


6 


43393 


105600243 


G/T 


rs423272 


6 


43438 


105600288 


C/T 


rs413806 


6 


44115 


105600965 


A/G 


rs4946655 


6 


44537 


105601387 


A/G 


rs6915632 


6 


45642 


105602492 


A/G 


rs2095723 


6 


46629 


105603479 


A/G 


rs7450078 


6 


47496 


105604346 


A/G 


rs7453071 


6 


47515 


105604365 


A/C 


rs1018810 


6 


48329 


105605179 


A/G 


rs7450944 


6 


48862 


105605712 


C/G 


rs7748657 


6 


48908 


105605758 


A/G 


rs1013137 


6 


49038 


105605888 


err 


rs5878836 


6 


49080 


105605930 


-fT 


rs1981480 


6 


50204 


105607054 


ATT 


rs1981479 


6 


50404 


105607254 


A/G 


rs3035187 


6 


50426 


105607276 


-/TTA 


rs7453993 


6 


50531 


105607381 


C/T 


rs2001119 


6 


50840 


105607690 


C/T 


rs2001118 


6 


50964 


105607814 


err 


rs2001117 


6 


50971 


105607821 


err 


rs6940433 


6 


51378 


105608228 


C/T 


rs1318746 


6 


52610 


105609460 


A/C 


rs763099 


6 


53906 


105610756 


ATT 


rs5878837 


6 


53951 


105610801 


-/C 


rs964731 


6 


54111 


105610961 


A/C 


rs964730 


6 


54149 


105610999 


G/T 


rs6921869 


6 


55563 


105612413 


C/G 


rs3945029 


6 


55999 


105612849 


err 


rs4945715 


6 


58415 


105615265 


C/G 


rs7775252 


6 


58961 


105615811 


C/G 


rs7742098 


6 


60447 


105617297 


err 


rs3757289 


6 


61377 


105618227 


A/G 


rs6905458 


6 


61528 


105618378 


A/G 


rs3757290 


6 


61606 


105618456 


C/G 


rs2275289 


6 


62140 


105618990 


A/G 


rs4945716 


6 


62461 


105619311 


C/T 


rs6922638 


6 


63826 


105620676 


C/T 


rs7739572 


6 


64950 


105621800 


Grr 


rs6901187 


6 


65076 


105621926 


GfT 


rs4946656 


6 


66121 


105622971 


crr 


rs1 338020 


6 


66406 


105623256 


C/T 


rs7771472 


6 


67051 


105623901 


A/C 


rs6926260 


6 


68860 


105625710 


err 
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dbSNP 
rs# 


Chromosome 


Position in SEQ 
ID NO: 4 


Chromosome 
Position 


Allele 
Variants 


rs6926627 


6 


69014 


105625864 


err 


rs4946657 


6 


70796 


105627646 


err 


rs6571218 


6 


72325 


105629175 


G/T 


rs7449944 


6 


73414 


105630264 


A/C 


rs952175 


6 


75258 


105632108 


C/G 


rs1 890228 


6 


76347 


105633197 


A/G 


rs1 933237 


6 


76839 


105633689 


A/C 


rs1338019 


6 


77358 


105634208 


A/G 


rs7453127 


6 


77822 


105634672 


A/G 


I-S7381551 


6 


77946 


105634796 


G/T 


rs6571219 


6 


80002 


105636852 


A/G 


rs6571220 


6 


80024 


105636874 


A/G 


rs2185017 


6 


80285 


105637135 


A/G 


rs1591720 


6 


80397 


105637247 


C/G 


rs6925046 


6 


82075 


105638925 


C/T 


rs6940423 


6 


82153 


105639003 


A/G 


rs1 190274 


6 


83981 


105640831 


A/G 


rs1 190276 


6 


84184 


105641034 


A/G 


rs1591719 


6 


85089 


105641939 


C/T 


rs1 933236 


6 


85288 


105642138 


A/G 


rs6905202 


6 


85330 


105642180 


C/T 


rs1209150 


6 


85581 


105642431 


A/T 


rs1 190277 


6 


85642 


105642492 


A/G 


rs6926278 


6 


86433 


105643283 


A/G 


rs1 190278 


6 


86904 


105643754 


A/G 


rs4626463 


6 


88391 


105645241 


A/G 


rs6924620 


6 


89042 


105645892 


C/T 


rs1 190280 


6 


90828 


105647678 


G/T 


I-S4557552 


6 


92676 


105649526 


C/T 


rs693271 1 


6 


92881 


105649731 


C/T 


rs1686140 


6 


94227 


105651077 


G/T 


rs1 190281 


6 


94585 


105651435 


A/G 


rs2308162 


6 


94616 


105651466 


-/ATAA 


rs1 190282 


6 


94712 


105651562 


C/G 


rs1 765907 


6 


94738 


105651588 


A/G 


rs5878838 


6 


95253 


105652103 


-/G 


rs1 190283 


6 


95522 


105652372 


A/G 


rs1 190284 


6 


95869 


105652719 


G/T 


rs1 190285 


6 


97856 


105654706 


C/T 
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Assay for Verifying and Allelotvping SNPs 

[0275] The methods used to verify and allelotype the 154 proximal SNPs of Table 38 are the same 
methods described in Examples 1 and 2 herein. The primers and probes used in these assays are provided 
in Table 39 and Table 40, respectively. 



TABLE 39 



dbSNP 
rs# 


■ 

Forward 
PCR primer 


Reverse 
PCR primer 


rs2400080 


ACGTTGGATGGTGCCCAGCAAGTGATGATA 


ACGTTGGATGACAGAGCAAGACTCCATCTC 


rs6930209 


ACGTTGGATGGCTCTGTGGTGCATA I I I AC 


ACGTTGGATGGGTTCTCTCACTTAACTGTG 


rs221628 


ACGTTGGATGAGTGAGAGAACCAAATG I I G 


ACGTTGGATGCCAG l I l l GGCTTCA l l l GC 


rs221629 


ACGTTGGATGTCTGTCCAl l iCTCCCTCTG 


ACGTTGGATGGCTGATTCTTGGCAAAAGGC 


rs221630 


ACGTTGGATGTCCTTCTCATTGCTGTGTAG 


ACGTTGGATGTCATGTGCAAGAGCCAAAAG 


rs221631 


ACGTTGGATGCACTGGCCCTCTATAAATGC 


ACGTTGGATGCCAGCCCCCTGCATTATTAT 


rs 1149284 


ACGTTGGATGGATGAGAAATTAACTAGACAC 


ACGTTGGATGGTCCATTTGG l l l l CATTTG 


rs221633 


ACGTTGGATGCTTAACAA I I I GTCTTGGAG 


ACGTTGGATGAGCCACATATACCAAAAAAC 


rs423366 


ACGTTGGATGAGCCACATATACCAAAAAAC 


ACGTTGGATGGAGATC I I I GCATGTCAATAC 


rs436460 


ACGTTGGATGAGCCACATATACCAAAAAAC 


ACGTTGGATGGAGATC I I I GCATGTCAATAC 


rs2211010 


ACGTTGGATG II I II I GAGACAGAGTCTCG 


ACGTTGGATG I I I GCAGTGAGCTGAGATTG 


rs379908 


ACGTTGGATGTGAGTGGGCAAAATGGTTCC 


ACGTTGGATGCTCTCCTGCAGACACATCAA 


rs1 149285 


ACGTTGGATGCCAAATACA I I I ATGACTCC 


ACGTTGGATGGAGAGAGATTCCATCTCAAA 


rs7341 194 


ACGTTGGATGCTGTAGAAACCAGCTAAACTG 


ACGTTGGATGCTGACTAGACTCTGAC I I I C 


rs715153 


ACG I I GGATG I I I I G I I GAATA I I CGCTGC 


ACGTTGGATGCTTCCATATAGAAAGGATTCC 


rs221634 


ACGTTGGATGTGCCCATAACATCTAGAGCC 


ACG l l GGATG I I GGTCCTG I I AGG I I I CGG 


rs7757307 


ACG I I GGATGTGC I I AAG I I GAACAGTGCC 


ACGTTGGATGGCAAAGTCTCCAAACA l l l CC 


rs221635 


ACGTTGGATGGGCAGCACAGACAGTAAATG 


ACGTTGGATGTGCAGGTATTCATGCTAGGC 


rs4145418 


ACGTTGGATGTGCATTGCCAGTCTCTTAGC 


ACGTTGGATGGGCCTTCTAGTGAAGACTAG 


rs221636 






rs31 85958 


ACGTTGGATGGACACAGATCATACAACCAC 


ACGTTGGATGAGCATCAAACTCTGTCTTAC 


rs4946654 


ACGTTGGATGATGTAGTCAGAAGAGTGGTC 


ACGTTGGATGGGTACTGATAAAATTTGCCC 


rs221637 


ACGTTGGATGCAATCGTAGCTTACTGTGGG 


ACGTTGGATGCTGTAGTCCAGCTACTCAAG 


rs221638 


ACGTTGGATGCACACCTGGCTGAAAATCTTA 


ACGTTGGATGTGGTTATTTCTAGGCGATGG 


rs221639 


ACGTTGGATGCCCGCATGTGTATGTATCTC 


ACGTTGGATGCCCATCGCCTAGAAATAACC 


rs643545 


ACGTTGGATGAAAATCACCCGCATGTGTAT 


ACGTTGGATGCGCCTAGAAATAACCATTAGC 


rs221640 


ACGTTGGATGTAATCCCAGCACTTTGGGAG 


ACGTTGGATGTTTCACCATGTTAGCCAGGC 


rs3957696 


ACGTTGGATGAACCAGTATGTTGCCCTTTC 


ACGTTGGATGCCAGGCAGTCCAAATTAATTC 


rs3995554 


ACGTTGGATGAACCAGTATGTTGCCCTTTC 


ACGTTGGATGCCAGGCAGTCCAAATTAATTC 


rs7453502 


ACGTTGGATGCTCCAAGGTTGGAGTTTGTG 


ACGTTGGATGTTTCTGAGCTCCTCAGCATC 


rs1 190471 


ACGTTGGATGATATGTGGCCCGATGATCTC 


ACGTTGGATGCCTCCCAAAGTGCTAGGATT 


rs221641 


ACGTTGGATGCCTCCCAAAGTGCTAGGATT 


ACGTTGGATGATATGTGGCCCGATGATCTC 


rs221642 


ACGTTGGATGTCTTCCACCATGATTGTGAG 


ACGTTGGATGAGACATACCTGAGACTGGAC 


rs 1190472 


ACGTTGGATGTGTCCAGTCTCAGGTATGTC 


ACGTTGGATGGCCCAGCTAAGGTTTTGTAG 


rs1 190473 


ACGTTGGATGTTGATCACACCACTGCACTC 


ACGTTGGATGCCCCAATGAAGAAGTCTTGC 


rs1 86404 


ACGTTGGATGTTGATCACACCACTGCACTC 


ACGTTGGATGCCCCAATGAAGAAGTCTTGC 


rs221643 


ACGTTGGATGCCCCAATGAAGAAGTCTTGC 


ACGTTGGATGGAGACACAGTGAGACTGTCA 
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dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs221644 


ACGTTGGATGGTGTCTTTCCTAGCTAGCTC 


ACGTTGGATGTTACAGATGGGTTCAGGGAG 


rs1 203475 


ACGTTGGATGTAATCCCAGCTACTTGGGAG 


ACGTTGGATGACAATCTCGGCTCACTGCAA 


rs221645 


ACGTTGGATGTG I I I I I CATCTGCCCAATG 


ACGTTGGATGGCTGCTGTTAAGGACCACAT 


rs1 70277 


ACGTTGGATGACAAGGAAGTTCTGAACCTC 


ACGTTGGATGTTTTGGATCAAGAGGTGACC 


rs221646 


ACGTTGGATGAATTGGCTCTTCTCTCTGCC 


ACGTTGGATGTTACAGCAGAAATGGCTGGA 


rs221647 


ACGTTGGATGTTCCCAGCTCCTTTCCTTAG 


ACGTTGGATGTTCCTAAGAAAATGCCCCTC 


rs221648 


ACGTTGGATGATCATGCCACTGCACTCCAG 


ACGTTGGATGTTAGGTCTCCAGGACGACAG 


rs221649 


ACGTTGGATGGACAGGATGAAGAAGAAGGC 


ACGTTGGATGTCTTGCTATTCGCCAAGGAC 


rs221650 


ACGTTGGATGTAATATCCAGGATCCAGCTG 


ACGTTGGATGTTGAACCCCTGAACTCAAGC 


rs 11 49287 


ACGTTGGATGATGGAGGTCTCACCATGTTC 


ACGTTGGATGTAGCACTTTGGGAGGCCAAG 


rs221651 


ACGTTGGATGGGAGGATCACTTGAATCCAG 


ACGTTGGATGAGACAGGTTCTTGCTCTGTT 


rs7762591 


ACGTTGGATGATCTCTGCTCACTGCAGCTT 


ACGTTGGATGAAATTAGCCAGGTGTGGTGG 


rs7748555 


ACGTTGGATGTTGGGATTACAGGTGTGAGC 


ACGTTGGATGCCCACTGCTTCACTTGACTA 


rs5878833 


ACGTTGGATGACACTGTCTACACTGCCTTC 


ACGTTGGATGACCTGACTTCAAAGGTCCTG 


rs5878834 


ACGTTGGATGACACTGTCTACACTGCCTTC 


ACGTTGGATGACCTGACTTCAAAGGTCCTG 


rs221652 


ACGTTGGATGTACTTTCTACTCAGGGAAGG 


ACGTTGGATGAGTTTACACGCGCATAAGAC 


rs221653 


ACGTTGGATGGTTTCACTGTGTTAGCCAGG 


ACGTTGGATGTAATCCCAGCACTCTGGGAG 


rs221654 


ACGTTGGATGGAGATCAAGACCATCCTGGC 


ACGTTGGATGAGTAGCTGGGACTACAGGCA 


rs221655 


ACGTTGGATGGTCAGGAGATCAAGACCATC 


ACGTTGGATGCCGCGCCCAGCTAA I I I I I I 


rs221656 


ACGTTGGATGAGATGGAGTTTCACTCTGTC 


ACGTTGGATGAATCCAGGAGGTGGAGTTTG 


rs221657 


ACGTTGGATGAGAACTCTTCCATCCTTGAC 


ACGTTGGATGTTCTGCTTTAGTGCATCCAG 


rs221658 


ACGTTGGATGCCAGCTGAGTTCAGCATTTG 


ACGTTGGATGACACCCATATCTTCGCTACC 


rs 110065 


ACGTTGGATGTGACATGCTCATAGCCCTTG 


ACGTTGGATGAGATCAGCTGTCATTCACTG 


rs221659 


ACGTTGGATGCGAAACACAACCTCTACTTC 


ACGTTGGATGCAGGTAAGGAAATTAAGGCAC 


rs221660 


ACGTTGGATGAATATGATGGAAACCAGGGC 


ACGTTGGATGTCTTAGCTCTCTTGAGTGTG 


rs7742821 


ACGTTGGATGAGCTCTTGGGAAGTTCTCAC 


ACGTTGGATGCCCAACTCTCTCACCTATAC 


rs221662 


ACGTTGGATGGACAATGGGTTAAATGTTGGG 


ACGTTGGATGAAGTGCTTTGAGTTTCTGAG 


rs7748426 


ACGTTGGATGATTCACCCTCACCACATCTG 


ACGTTGGATGCCACCCCTCTCTGTTTTCTT 


rs6911494 


ACGTTGGATGTCAATGGTACAGAAGGCCAG 


ACGTTGGATGAACCCCTCGCTTGGAATTAG 


rs6939846 


ACGTTGGATGTCCTCAAAGCTGGGCTTTCT 


ACGTTGGATGAGACAAAAGGATCACCTGCC 


rs368471 


ACGTTGGATGCCCCTAATACATCCAAAACC 


ACGTTGGATGACCAGGCAAACCTGTAGAAG 


rs430190 


ACGTTGGATGTCTCTGGAAGATAGTTGGGC 


ACGTTGGATGACTTCTACAGGTTTGCCTGG 


rs455114 


ACGTTGGATGCCCAGAAAATTGATTCTTAG 


ACGTTGGATGACAGAAGTC I I I ICCTGATC 


rs405956 


ACGTTGGATGAAACTCCAAGTCAAGGACCC 


ACGTTGGATGAAAGGTGTCCACTGTTTCGC 


rs5878835 


ACGTTGGATGCTGTCTTCCAGAGTCTTGAG 


ACGTTGGATGTACATCCACTATGTACCCAC 


rs1473814 


ACGTTGGATGGTTAAAGAACCACAGAAGGC 


ACGTTGGATGTACATCCACTATGTACCCAC 


rs423272 


ACGTTGGATGCACAGAAGGCCTTAAAAACC 


ACGTTGGATGTCACGTTGCATTCCTGTATC 


rs413806 


ACGTTGGATGCTGACAGATTTCACATCGTG 


ACGTTGGATGGTTCCAGAGGATGAACAAAC 


rs4946655 


ACGTTGGATGCTAAAGAGTAGCTTTGGCTTG 


ACGTTGGATGTTTTGTACGCTTTGCCTGAG 


rs6915632 


ACGTTGGATGGTCGTGATCTTGACTCACTG 


ACGTTGGATGGCCTGTAATCCCAGTTACTC 


rs2095723 


ACGTTGGATGTGTGCTCTCTCATGCCAGTA 


ACGTTGGATGCTGTATAAAATACCTTCAGG 


rs7450078 


ACGTTGGATGGCCATCACCTCCAGATAATT 


ACGTTGGATGAAGGCAGGAGGATCTCTTGA 


rs7453071 


ACGTTGGATGAATCCCAGCACTTTGGGAGG 


ACGTTGGATGTATGTTGCCCAGGCTCGTCT 


rs1018810 


ACGTTGGATGTGCTGCTCCCATTTCTCATG 


ACGTTGGATGAAGGAGTAGAGACCTTGCTG 


rs7450944 


ACGTTGGATGATTCAGCCACTACACCTCAG 


ACGTTGGATGGTTGTTCTACAGGACAAACC 


rs7748657 


ACGTTGGATGAGAGAGAGATGGAAAG GGAG 


ACGTTGGATGTCGAATCACGATCTGAACAG 
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dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs1013137 


ACGTTGGATGATTACAAGCAGTGTCACTCC 


ACGTTGGATGGGGTTAATGAATAGGTGGAAC 


rs5878836 


ACGTTGGATGTTTGGTATGGAGTGACACTG 


ACGTTGGATGCCAATGATAATCTCCAGTGTC 


rs1981480 


ACGTTGGATGCGACTGTCTTCCTTCTGCAG 


ACGTTGGATGTGCTGCACTTCCCTACTCTT 


rs1981479 


ACGTTGGATGTGAGTAGCTAGAACTACAGG 


ACGTTGGATGATCACTGCAGCCTTAAACTC 


rs3035187 


ACGTTGGATGTGAGTAGCTAGAACT ACAG G 


ACGTTGGATGATCACTGCAGCCTTAAACTC 


rs7453993 


ACGTTGGATGTGACAAAGTGAGACCAACTC 


ACGTTGGATGTGGGAGATCACCTTTCATAC 


rs2001119 


ACGTTGGATGGCTTCTTTAGGTCTTCATTTC 


ACGTTGGATGTGAG I I I GTGTTAAAAGCTC 


rs2001118 


ACGTTGGATGGGTCCAGCCAAAAAACAACC 


ACGTTGGATGAGGCTGGAA I J IACAAGGCC 




ACGTTGGATGGTCCAGCCAAAAAACAACCC 


ACGTTGGATGAGGCTGGAATTTACAAGGCC 


rs6940433 


ACGTTGGATGTTGTGAGCTACCTCATTCAC 


ACGTTGGATGCAACATCTGGGTTATTTGTG 


rs1318746 


ACGTTGGATGTAAGCTGGTGCTTATTTCAG 


ACGTTGGATGGGTGGCCAATAAACATAAGC 


rs763099 


ACGTTGGATGGAGGCAAGTTGTGAAAGACC 


ACGTTGGATGGGCCCTTGAAG I I I I CTCAG 


rs5878837 


ACGTTGGATGTCACCAGCCGTATTCATCAG 


ACGTTGGATGTGAAAGACCTTCTGCCCATC 


rs964731 


ACGTTGGATGGGAAATCATACCCCCTTTCC 


ACGTTGGATGTGAGGGATACTTGAGCTCTG 


rs964730 


ACGTTGGATGCACTCTGGCAAAGGGATTTA 


ACGTTGGATGGTAGGAAAGCAGAAAGGTAC 


rs6921869 


ACGTTGGATGTAGTAGAGACAGGGTTTCAC 


ACGTTGGATGTACTTGGGAGGCTAAGATGG 


rs3945029 


ACGTTGGATGCTCTTCCTGTAAATCTTGCC 


ACGTTGGATGAGAGAAAGGCTGAACACATG 


rs4945715 


ACGTTGGATGCTCAAGGGACAGTCATTGAG 


ACGTTGGATGGTCAGGGTGCTCATGAATTG 


rs7775252 


ACGTTGGATGGACTAGGGATTGGA I I I I GG 


ACGTTGGATGTTTCTTCATCCAGCTATGGC 


rs7742098 


ACGTTGGATGGAAGAAAACCAGAAAACTGGC 


ACGTTGGATGAAGAACTTCGTTC I I I CCCC 


rs3757289 


ACGTTGGATGGCGA I I I I A I I I I GTAGTACAG 


ACGTTGGATGAATACTTGTGCCTCAAGAAG 


rs6905458 


ACGTTGGATGAGGAATATCAGCCTTTTGGG 


ACGTTGGATGGCTCTTCTAACAGAAGTGACC 


rs3757290 


ACGTTGGATGTAACAATGCCAGCACAACAG 


ACGTTGGATGTGCTCCAGAGTTAATTTGTC 


rs2275289 


ACGTTGGATGTTGAAAAGGAACTCAGTGGC 


ACGTTGGATGGTCCAGTTAGTCTTCTGAAC 


rs4945716 


ACGTTGGATGTAGAGCCTCACTGTGTTACC 


ACGTTGGATGAATTCTGGCAC I I I GGGAGG 


rs6922638 


ACGTTGGATGGCTTAGTGTCTGTGC I I I I G 


ACGTTGGATGCCTGCTGTTTCA I I I I GAGG 


rs7739572 


ACGTTGGATGG I I I I AAGAGACATTGGGTG 


ACGTTGGATGTCTATTTGGACCATGCATTC 


rs6901 187 


ACGTTGGATGTCAGCACAGACCCTTAAATG 


ACGTTGGATGGGC I I I I I I I CTCACCCACC 


rs4946656 


ACGTTGGATGTGGCCCAGACGATATAAAGG 


ACGTTGGATGATTAAGCTCCCCACTTAGGC 


rs1 338020 


ACGTTGGATGTCTGTGGTCAACAACAGTCC 


ACGTTGGATGCATCTCAGGCAGGATATAGC 


rs7771472 


ACGTTGGATGTTACCTGAAGGTGAATCTAG 


ACGTTGGATGGTACAAACC I I I I GGAAAAC 


rs6926260 


ACGTTGGATGTACCACAGTGCTGGGATTAC 


ACGTTGGATGCGTAGAGTAGTGCATTGTGC 


rs6926627 


ACGTTGGATGAGGTGTGCACCCATTATCCA 


ACGTTGGATGGGATACTATACCCATTTACTC 


rs4946657 


ACGTTGGATGCCAGGTAGAATTATTATGGG 


ACGTTGGATGCCACCATTAAATCACTGTATC 


rs6571218 


ACGTTGGATGCGCACGACACCTTATTAAAG 


ACGTTGGATGTTCGACAATAGGTAACTGGC 


rs7449944 


ACGTTGGATGAACTTTGTCGGCCCTGGCGG 


ACGTTGGATGCCAGCGAGGAGGGACAGAG 


rs952175 


ACGTTGGATGATGCTCTGCCAGCC I I I I I I 


ACGTTGGATGTCAAAACAGCTGGTAGGGAC 


rs1 890228 


ACGTTGGATGTTAAGGCATTCCCATATCCT 


ACGTTGGATGCCCAGATGTATGAATAGTAGC 


rs1 933237 


ACGTTGGATGGGGTTCAAGCAATTCCTGTC 


ACGTTGGATGCAAAAATTAGCCCGGTGTGG 


rs1 338019 


ACGTTGGATGTATGTGTGTCACAAAGGGAG 


ACGTTGGATGCCTGCAGAATCTACAACATG 


rs7453127 


ACGTTGGATGCATCACCTCAGATAGTTACC 


ACGTTGGATGGTGACTCCAGTTAGCTATAC 


rs7381551 


ACGTTGGATGAGTTTGTACCCTTTGACCAC 


ACGTTGGATGGTTGAACTCACAGAAACAGAG 


rs6571219 


ACGTTGGATGGACAGTACTGAAAGTCTTCG 


ACGTTGGATGCTTCTTCCTATCTGATTTGG 


rs6571220 


ACGTTGGATGTCCTATCTGATTTGGAAGGC 


ACGTTGGATGAACAAGACGAGAGTGTCTTG 


rs2185017 


ACGTTGGATGATGTGGGAAGATCACTTGAG 


ACGTTGGATGAGCCCGCTAATTGTCATAT 


rs1591720 


ACGTTGGATGTTGGAATTACAGGTGTGAGC 


ACGTTGGATGACAAGCCCACAGCTAACATC 
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dbSNP 
rs# 


Forward 
PCR primer 


Reverse 
PCR primer 


rs6925046 


ACGTTGGATGGCTTGC I I I I I GAGACAGGG 


ACGTTGGATGTAGAGGCTGTAGTGAGCTGT 


rs6940423 


ACGTTGGATGGTGCTGGGATTACAGATGTG 


ACGTTGGATGCCCTGTCTCAAAAAGCAAGC 


rs1 190274 


ACGTTGGATGCATTTAGTCTCTGAGGACAAC 


ACGTTGGATGCCTTTCTAACCACTAAATACC 


rs1 190276 


ACGTTGGATGCTGTAATCCCAGCACTTTGG 


ACGTTGGATGTAGTAGAGACTGGCTTTCAC 


rs1591719 


ACGTTGGATGCTCACACATTCCCCTGAAAG 


ACGTTGGATGCTGTCAGAAACTGCTCTGTC 


rs1 933236 


ACGTTGGATGCCAAGTCATTTGAAACCTTC 


ACGTTGGATGTAAGCTCAGAAAATGGCATC 


rs6905202 


ACGTTGGATGGTATTACAGTGTGAATCAGG 


ACGTTGGATGCCCATTCAACATCAATTTTC 


rs1209150 


ACGTTGGATGTCCTCCAGAAAC I I I IGACC 


ACGTTGGATGGGCCTTTATTACTTGCTACC 


rs1 190277 


ACGTTGGATGATCATGTGCTAAGCACCACG 


ACGTTGGATGCCCTCCAGGTCAAAAGTTTC 


rs6926278 


ACGTTGGATGTAGAACTCCCAGGCTCAAGA 


ACGTTGGATGTATTAGCTGGGTGTAGTGGC 


rs1 190278 


ACGTTGGATGAGATACTGAGAAGGGTAGTC 


ACGTTGGATGGTGCTACTGAATACTAGATC 


rs4626463 


ACGTTGGATGAGAAATTGCCAACCAGCCTC 


ACGTTGGATGGGTCCAGAAGCAAGACAAAG 


rs6924620 


ACGTTGGATGAGAACAATGCCTGGCACATG 


ACGTTGGATGTGACAGAGTGAGACTCTGTC 


rs 1190280 


ACGTTGGATGTAGAAAGTGCCATCCAATGC 


ACGTTGGATGACAAACTAGGCAGACAGTAC 


TS4557552 


ACGTTGGATGCGTCCTTTACATAACCCCAG 


ACGTTGGATGCATTTTCTCGGTGACCTAGG 


rs6932711 


ACGTTGGATGATCACCTGCTCAAGGTCATC 


ACGTTGGATGGATGGTGCATTTGCATGCAG 


rs1686140 


ACGTTGGATGAGAAAGAACCCTAGTTGGAG 


ACGTTGGATGGAACATAGTCTGCATGTGATC 


rs1 190281 


ACGTTGGATGCAC I II I I I GCTACAACCTC 


ACGTTGGATGATCTCTTGCATTTATTCTAC 


rs2308162 


ACGTTGGATGCAC I I 1 I I I GCTACAACCTCC 


ACGTTGGATGGCATCAAGTAACTGCACATT 


rs1 190282 


ACGTTGGATGTATGTGGACAGTAGCAACCC 


ACGTTGGATGAGACTCAGGAGTTGCTTCTC 


rs1 765907 


ACGTTGGATGCTTTCTTGAGAAGCAACTCC 


ACGTTGGATGGGGAGAATGAAATTCCACTT 


rs5878838 


ACGTTGGATGCCCTGTCATTCAAGGCATAG 


ACGTTGGATGTTGCTCAGCATCGCTACATC 


rs 1190283 


ACGTTGGATGCCCACTGACCTACAATATAT 


ACGTTGGATGGACAGATTGAAGATGGCTAG 


rs 1190284 


ACGTTGGATGATCTTTCAAAACTGCCAGAC 


ACGTTGGATGGCCAGTGGATTTCAGTTGTT 


rs1 190285 


ACGTTGGATGACTTGAGTCACAGACATAGC 


ACGTTGGATGGGCTCTTGATTATTTTCTGC 



TCCTTTACTTTACC I I I I I I I CC 
GATTTTTATGCAAATATCAGATGA 



AAGAATAGACATATTTGTAGATCA 



TCTCCCTCTGGCCCAACTG 



GACAGGTGATGGCTTGGGA 



TGTCAAAATGGAAAGATGATTAAT 



CTAGACACATTGTCTGCTAGT 



AACAATTTGTCTTGGAGATCTTT 



ACCAAAAAACATTTTGCAGATAG 



ATATACCAAAAAACATTTTGCAGA 



GAGACAGAGTCTCGCTCTGT 



TGGATAACACAGTGCATACCA 



ATTTATGAAGCACAAAGAACAAC 
ACTGGAAAA A I I I I I I I CCTTTGT 
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GCCCTCTAGTGGGCTTAATG 



GCCAGGATGACCCCAAAATA 



CCCATAATTCTTTAAACTAAATAC 



ACAGTAAATGAAGGACATTGGC 



TAGCCCTGTAAGCTGATC 



CCACATCTTAAAGAGGCTGTT 



GCCTATTGAAGAAATCATTTTAGA 



ACTTGAGCGATCCTCCCAC 



CCTGGCTGAAAATCTTAAAAAAA 



GTGTGTGTGTGTGTGTAACCA 



CACCCGCATGTGTATGTATCT 



TCGTCTGAAGTCAGGAGTTC 



TCTCTCTCTCTCTCTCTCAC 



TCTCTCTCTCTCTCTCACAC 



GAGTTTGTGTTTTAAAGAACTTTT 



AAGAGTGATAAATGACCAGGC 



GAGATGTGAGCCACTGCGC 



CCAACCAT GTGGAACTGTGA 



TTATCAACAGCATGAAAACGGA 



CTGCACTCCAGCCCGGGA 



GGAGACACAGTGAGACTGTC 



AATGAAGAAGTCTTGCATTTCTT 



CTAGCTCCAAGCCAGGTTAT 



GCAGGAGAATCGCTTGAACC 



CAGACCTCAAAGTGGTCAAGA 



GACCCTTGCTAGCACTCAGA 



CAGGCAAACAGGTCCAGAG 



AGCTCCTTTCCTTAGGTTATC 



GGCAACGGAGTGAGACCC 



AAGAAGAAGGCTGGGAGAAC 



GGCACAGTGGCTCACACTT 



TCCCAGGCTGGTCTTGAAC 



AGCTGCAATGAGCTGTGATCG 



CTTCCGTCTCCTGAGTTCCA 



CAGGTGTGAGCCACCATGC 



GCCTTCTGGCCA I I I I I I I I I I 



GCCTTCTGGCCATI 



TACTCAGGGAAGGATGTTACA 



TGTGTTAGCCAGGATGGTCT 



AAGACCATCCTGGCTAACAC 



GCTAACACGGTGAAACCCC 



CAGGCTGGAGTGTAGTGGC 
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CACTTCCTCCCTCCGACTC 



TCAGCATTTGTGGGCTGCC 



CTCCTTGCTGGTTGTGGCA 



ATGAATTCTATCTGTGCGACC 



GGAAACCAGGGCT1 



ACT 
ACT 



ATTTCCATTTGTGTTGAGTCCT 



GAAATAAAAAGGAATCACACCC 



CACATCTGTACTATTATTTCTACT 



AGGCCAGGCTAACTGGGG 



GTGGCCATGACAGTTGCAG 



TTATATTTCAAGGGAATGCTCTT 



GCCTCTGGGCAAATTTCTGA 



TTTTTACAGTTGGGAGGCAGA 



AAGACTGGGACAGCAGCGA 



GAACCACAGAAGGCCTTAAAAA 



GAACCACAGAAGGCCTTAAAAA 



GTGGGTACATAGTGGATGTAT 



ACAGATTTCACATCGTGGTACTC 



GTAGCTTT GGCTTGTGCACC 



CTTGACTCACTGCAACCTCA 



TCT GTCCTCACAC AGCATTTT 



CGCTATGTTGCCCAGGCTC 



CCAAGGCAGGAGGATCTCT 



CTGCTTTTATACATGCCACAC 



GGGCTCCCTTTCCATCTCT 



GTAGTGGCTGAATGCGATGT 



CACTCCATACCAAATTAAATATAC 



GTGACACTGCTTGTAATTCTG 



TACAATGGCAGTGACCCAGA 



CTACAGGCCTGCACCACGA 



ATGC CT GGCAT1 



GTGAGACCAACTCCCATCC 



CTTACAAAAGCTTCTGTGCCAT 



CAGCCAAAAAACAACCCTAAAA 



AAAAACAACCCTAAAAAGGAAGA 



TGCCAAGAGGCACATTTTCC 



AGGCTACTAAGTATATTTGATTTT 



AAAGACCTTCTGCCCATCCA 



CGTATTCATCAGCAACAGCC 



ATACCCCCTTTCCTTCAGTAT 



TGAGGGATACTTGAGCTCTGT 



GTCTCGAGCTCCTGGCCT 



ATTAGCAGCCTCCTCCACTA 
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CTTCTCTTTCCTCCTTTTCATC 



TTGAGAATTATTCCCG GTAATTA 



CCAGAAAACTGGCTTTGCCTT 



AAAAATTCCACAGAGATGATGG 



CCTCTCAGAAGTGTGCCAG 



GACTGACTCTCTCCCCAAAA 



AGGAACTCAGTGGCATGTAC 



CTCACTGTGTTACCCAGGCT 



GTGCTTTTGTTTCTTCTCATACT 



AGACATTGGGTGTTTCTCTTTT 



CTGACACATAGCTGCCAGAG 



CTGTTGAAGAGCAAAGTTAACA 



GCAAGACATTCTGAATAGTGC 



GAAGGTGAATCTAGGGAATGAA 



GTAAGCCACTGTGTCCAGC 



AAGGCAGAGCAGGGTCCC 



GTTTCATGTTGTATCTCTCTGT 



CCTTATTAAAGAGAGAGAGAGA 



GGCGGCAGCTGCTTGTTC 



CTGGGCGCACTGCAACCT 



CCATATCCTGGGCTATGTGT 



CTTAGCCTCCAGAGTAGCTG 



ACT 
ACG 



GTCACAAAGGGAGAACTCAAA 



CTACTCTCTTAGCAAATTCAGTT 



TTCCCACCCTTCAGCCCC 



CGCTGGGGCAGAAAAAGAAA 



TCTGCCCCAGCGA 



CAACACAGTGAGCAGTGAGA 



GTGTGAGCCACCATGCCCA 



GACAGGGTCTTGCTCTGTC 



GGATTACAGATGTGAGCCAC 



GGACAACACTTTTAAAGGTACT 



CCAGCACTTTGGGAGGCC 



TTGAATCTC I I I I I AGAGTATGG 



ATTTCCTGATTCACACTGTAATA 



GAAAI I I I ICACGTTTTGAAGGT 



TGACCTGGAGGGAGAAAAAG 



GCTAAGCACCACGGAGATAC 



CTCCCACCTCAGCCTCCC 



GGGTAGTCGGTAAAGGGGA 



AGGGACTTTCCACACTAACC 



TAAATATTCATTGCATAGAAGGAA 



ATGCTGCATGTATATTTATGGC 
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ACCCCAGTACTTCCTCTCC 
GTCATCACTCCCGCAGTTCA 



CCCTTCCTTTGGAAAACTGG 



TTTAAATGTGCAGTTACTTGATG 



CCTCCAGTGAAAGCAATTATTT 



GCTGAGAATACTTGCTGGCT 



TGAGAAGCAACTCCTGAGTC 



TGCCAATTAGCACTGAAAAAAG 
CTACAAAATTCGTTACTACATAC 
CAGACGTGGCAGCAGAGTAA 
GTCACAGACATAGCCATTTAGA 



ACT 
ACT 



Genetic Analysis 

[0276] Allelotyping results from the discovery cohort are shown for cases and controls in Table 41 . 
The allele frequency for the A2 allele is noted in the fifth and sixth columns for osteoarthritis case pools 
and control pools, respectively, where "AF" is allele frequency. The allele frequency for the Al allele 
can be easily calculated by subtracting the A2 allele frequency from 1 (Al AF = 1-A2 AF). For example, 
the SNP rsl474555 has the following case and control allele frequencies: case Al (C) = 0.64; case A2 
(T) = 0.36; control Al (C) = 0.70; and control A2 (T) = 0.30, where the nucleotide is provided in 
paranthesis. Some SNPs are labeled "untyped" because of failed assays. 



TABLE 41 



dbSNP 


Position in 
SEQ ID NO: 
4 


Chromosome 


A1/A2 


F A2 


F A2 


Fp- 


rs# 


Position 


Allele 


Case AF 


Control AF 


Value 


rs2400080 


241 


105557091 


A/G 








rs6930209 


801 


105557651 


A/G 








rs221628 


899 


105557749 


A/G 


0.716 


0.755 


0.216 


rs221629 


2091 


105558941 


C/G 


0.775 


0.801 


0.338 


rs221630 


2290 


105559140 


C/T 


0.066 


0.049 


0.465 


rs221631 


2440 


105559290 


A/G 


0.147 


0.137 


0.686 


rs1 149284 


4959 


105561809 


G/T 








rs221633 


7914 


105564764 


C/G 


0.094 


0.091 


0.911 


rs423366 


7969 


105564819 


A/G 


0.392 


0.418 


0.448 


rs436460 


7972 


105564822 


C/T 


0.186 


0.175 


0.720 


rs2211010 


10831 


105567681 


C/T 








rs379908 


12399 


105569249 


C/T 


0.773 


0.809 


0.242 


rs1 149285 


13841 


105570691 


C/T 








rs7341194 


14461 


105571311 


C/T 








rs715153 


14680 


105571530 


C/T 








rs221634 


16808 


105573658 


A/T 


0.330 


0.314 


0.630 


rs7757307 


18231 


105575081 


C/T 








rs221635 


18394 


105575244 


C/T 








rs4145418 


18505 


105575355 


G/T 


0.380 


0.377 


0.929 
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dbSNP 
rs# 


Position in 
SEQ ID NO: 
4 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs221636 


18684 


105575534 


A/T 


0.807 


0.829 


0.458 


rs31 85958 


19257 


105576107 


C/T 








rs4946654 


20263 


105577113 


A/T 








rs221637 


20656 


105577506 


A/C 


0.879 


0.901 


0.409 


rs221638 


21499 


105578349 


A/G 


0.089 


0.072 


0.427 


rs221639 


21563 


105578413 


A/C 


0.934 


0.951 


0.537 


rs643545 


21612 


105578462 


C/G 


0.824 


0.842 


0.486 


rs221640 


21834 


105578684 


C/T 








rs3957696 


22406 


105579256 


A/T 








rs3995554 


22408 


105579258 


A/T 








rs7453502 


22685 


105579535 


A/T 








rs1 190471 


23303 


105580153 


C/T 








rs221641 


23306 


105580156 


C/G 


0.070 


0.053 


0.415 


rs221642 


25139 


105581989 


A/G 


0.868 


0.869 


0.987 


rs 1190472 


25211 


105582061 


C/T 


0.227 


0.191 


0.244 


rs1 190473 


25364 


105582214 


A/G 


0.722 


0.742 


0.521 


rs1 86404 


25381 


105582231 


A/C 








rs221643 


25414 


105582264 


A/T 


0.550 


0.766 


-0.0001 


rs221644 


25835 


105582685 


C/T 


0.695 




0.007 


rs1 203475 


26214 


105583064 


A/G 








rs221645 


27224 


105584074 


A/G 


0.066 


0.048 


0 344 


rs1 70277 


27526 


105584376 


A/G 


0.840 


0.882 


0.137 


rs221646 


27934 


105584784 


C/T 


0.866 


0.897 


0.244 


rs221647 


28550 


105585400 


C/T 


0.844 


0.884 


0.102 


rs221648 


29015 


105585865 


A/G 


0.865 


0.891 


0.341 


rs221649 


29879 


105586729 


G/T 


0.102 


0.081 


0.359 


rs221650 


29979 


105586829 


A/G 


0.856 


0.887 


0.192 


rs1 149287 


30030 


105586880 


A/G 








rs221651 


30585 


105587435 


C/T 


0.177 


untypsd 


NA 


rs7762591 


31753 


105588603 


C/G 








rs7748555 


31934 


105588784 


C/T 


0.670 


0.712 


0.199 


rs5878833 


33227 


105590077 


-rr 


0.140 


0.113 


0.338 


rs5878834 


33228 


105590078 


-fT 


0.142 


0.114 


0.309 


rs221652 


35172 


105592022 


C/T 


0.172 


0.120 


0.064 


rs221653 


36901 


105593751 


A/G 








rs221654 


36921 


105593771 


A/G 








rs221655 


36932 


1 05593782 


A/G 








rs221656 


37061 


10559391 1 


C/T 








rs221657 


37570 


1 05594420 


C/T 


0.924 


0.953 


0.218 


rs221658 


38745 


105595595 


G/T 


0.043 


0.028 


0.421 


rs1 10065 


38970 


1 05595820 


A/T 


0.834 


0.894 


0.031 


rs221659 


39725 


105596575 


C/T 


0.048 


0.027 


0.347 


rs221660 


40070 


105596920 


A/C 


0.841 


0.878 


0.133 


rs7742821 


40460 


105597310 


C/G 








rs221662 


41470 


105598320 


A/G 


0.778 


0.879 


-0.0001 


rs7748426 


41562 


105598412 


A/G 








rs6911494 


41956 


105598806 


A/G 


0.043 


0.032 


0.652 


rs6939846 


42047 


105598897 


A/T 








rs368471 


42280 


105599130 


A/G 


0.150 


0.104 


0.074 


rs430190 


42358 


105599208 


A/G 


0.053 


0.033 


0.386 


rs455114 


42629 


105599479 


C/G 


0.059 


0.027 


0.100 


rs405956 


43075 


105599925 


C/T 


0.132 


0.089 


0.063 


rs5878835 


43387 


105600237 


-/A 








rs1473814 


43393 


105600243 


G/T 


0.126 


untyped 


NA 


rs423272 


43438 


105600288 


C/T 


0.023 


untyped 


NA 


rs413806 


44115 


105600965 


A/G 


0.837 


0.895 


0.037 
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dbSNP 

rs# 


Position in 
SEQ ID NO: 
4 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs4946655 


44537 


105601387 


A/G 


0.062 


0.033 


0.128 


rs6915632 


45642 


105602492 


A/G 








rs2095723 


46629 


105603479 


A/G 








rs7450078 


47496 


105604346 


A/G 


0.261 


0.163 


0.001 


rs7453071 


47515 


105604365 


A/C 








rs1018810 


48329 


105605179 


A/G 








rs7450944 


48862 


105605712 


C/G 








rs7748657 


48908 


105605758 


A/G 


0.972 


untyped 


NA 


rs1013137 


49038 


105605888 


C/T 


0.699 


0.785 


0.006 


rs5878836 


49080 


105605930 


-/T 








rs1981480 


50204 


105607054 


A/T 


0.880 


0.946 


0.012 


rs1981479 


50404 


105607254 


A/G 


0.052 


0.035 


0.453 


rs3035187 


50426 


105607276 


-/TTA 


0.033 


untyped 


NA 


rs7453993 


50531 


105607381 


C/T 


0.170 


0.135 


0.222 


rs2001119 


50840 


105607690 


C/T 


0.176 


0.122 


0.033 


rs2001118 


50964 


105607814 


C/T 


0.793 


0.883 


0.001 


rs2001117 


50971 


105607821 


C/T 


0.575 


0.650 


0.035 


rs6940433 


51378 


105608228 


C/T 








rs1318746 


52610 


105609460 


A/C 


0.140 


0.089 


0.171 


rs763099 


53906 


105610756 


A/T 


0.865 


0.922 


0.029 


rs5878837 


53951 


105610801 


-/C 


0.423 


0.463 


0.215 


rs964731 


54111 


105610961 


A/C 


0.865 


0.926 


0.089 


rs964730 


54149 


105610999 


G/T 


0.903 


0.951 


0.022 


rs6921869 


55563 


105612413 


C/G 








rs3945029 


55999 


105612849 


C/T 


0.972 


0.976 


0.820 


rs4945715 


58415 


105615265 


C/G 


0.057 


0.021 


0.048 


rs7775252 


58961 


105615811 


C/G 


0.027 


untyped 


NA 


rs7742098 


60447 


105617297 


C/T 








rs3757289 


61377 


105618227 


A/G 








rs6905458 


61528 


105618378 


A/G 


0.045 


0.023 


0.345 


rs3757290 


61606 


105618456 


C/G 








rs2275289 


62140 


105618990 


A/G 








rs4945716 


62461 


105619311 


C/T 








rs6922638 


63826 


105620676 


C/T 


0.086 


0.054 


0.120 


rs7739572 


64950 


105621800 


G/T 


0.920 


0.931 


0.613 


rs6901187 


65076 


105621926 


G/T 


0.054 


0.026 


0.122 


rs4946656 


66121 


105622971 


C/T 








rs 1338020 


66406 


105623256 


C/T 


0.109 


0.077 


0.145 


rs7771472 


67051 


105623901 


A/C 


0.035 


untyped 


NA 


rs6926260 


68860 


105625710 


C/T 


0.921 


0.952 


0.196 


rs6926627 


69014 


105625864 


C/T 








rs4946657 


70796 


105627646 


C/T 


0.224 


0.136 


0.001 


rs6571218 


72325 


105629175 


G/T 


0.589 


0.677 


0.011 


rs7449944 


73414 


105630264 


A/C 








rs952175 


75258 


105632108 


C/G 


0.650 


0.730 


0.007 


rs1 890228 


76347 


105633197 


A/G 


0.046 


0.028 


0.426 


rs1 933237 


76839 


105633689 


A/C 


0.925 


0.953 


0.175 


rs1338019 


77358 


105634208 


A/G 


0.888 


0.930 


0.101 


rs7453127 


77822 


105634672 


A/G 


0.415 


0.534 


0.002 


rs7381551 


77946 


105634796 


G/T 


0.026 


untyped 


NA 


rs6571219 


80002 


105636852 


A/G 


0.837 


0.903 


0.017 


rs6571220 


80024 


105636874 


A/G 


0.464 


untyped 


NA 


rs2185017 


80285 


105637135 


A/G 


0.066 


0.036 


0.196 


rs1591720 


80397 


105637247 


C/G 


0.027 


untyped 


NA 


rs6925046 


82075 


105638925 


C/T 








rs6940423 


82153 


105639003 


A/G 


0.024 


0.029 


0.840 
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dbSNP 
rs# 


Position in 
SEQ ID NO: 
4 


Chromosome 
Position 


A1/A2 
Allele 


F A2 
Case AF 


F A2 
Control AF 


Fp- 
Value 


rs 1190274 


83981 


105640831 


A/G 


0.067 


0.041 


0.183 


rs 1190276 


84184 


105641034 


A/G 








rs1591719 


85089 


105641939 


C/T 








rs1 933236 


85288 


105642138 


A/G 


0.892 


0.942 


0.046 


rs6905202 


85330 


105642180 


C/T 


0.888 


0.909 


0.435 


rs1209150 


85581 


105642431 


A/T 


0.862 


0.922 


0.023 


rs 1190277 


85642 


105642492 


A/G 


0.158 


0.1 18 


0.098 


rs6926278 


86433 


105643283 


A/G 








rs 1190278 


86904 


105643754 


A/G 


0.211 


0.147 


0.030 


rs4626463 


88391 


105645241 


A/G 


0.067 


0.050 


0.383 


rs6924620 


89042 


105645892 


C/T 








rs1 190280 


90828 


105647678 


GfT 


0.890 


0.948 


0.008 


rs4557552 


92676 


105649526 


C/T 


0.033 


0.025 


0.736 


rs693271 1 


92881 


105649731 


C/T 








rs 1686 140 


94227 


105651077 


GfT 








rs 1190281 


94585 


105651435 


A/G 


0.914 


0.950 


0.140 


rs2308162 


94616 


105651466 


-/ATAA 


0.127 


0.072 


0.035 


rs1 190282 


94712 


105651562 


C/G 


0.879 


0.937 


0.009 


rs 1765907 


94738 


105651588 


A/G 


0.095 


0.058 


0.143 


rs5878838 


95253 


105652103 


-IG 








rs 1190283 


95522 


105652372 


A/G 


0.054 


0.032 


0.245 


rs 11 90284 


95869 


105652719 


GfT 


0.858 


0.921 


0.005 


rs 1190285 


97856 


105654706 


C/T 


0.908 


0.957 


0.017 


rs6931398 






A/G 









[0277] Allelotyping results were considered particularly significant with a calculated p- value of less 
than or equal to 0.05 for allelotype results. These values are indicated in bold. The allelotyping p-values 
were plotted in Figure ID for the discovery cohort. The position of each SNP on the chromosome is 
presented on the x-axis. The y-axis gives the negative logarithm (base 10) of the p- value comparing the 
estimated allele in the case group to that of the control group. The minor allele frequency of the control 
group for each SNP designated by an X or other symbol on the graphs in Figure ID can be determined by 
consulting Table 41. For example, the left-most X on the left graph is at position 105557091. By 
proceeding down the Table from top to bottom and across the graphs from left to right the allele 
frequency associated with each symbol shown can be determined. 

[0278] To aid the interpretation, multiple lines have been added to the graph. The broken horizontal 
lines are drawn at two common significance levels, 0.05 and 0.01. The vertical broken lines are drawn 
every 20kb to assist in the interpretation of distances between SNPs. Two other lines are drawn to 
expose linear trends in the association of SNPs to the disease. The light gray line (or generally bottom- 
most curve) is a nonlinear smoother through the data points on the graph using a local polynomial 
regression method (W.S. Cleveland, E. Grosse and W.M. Shyu (1992) Local regression models. Chapter 
8 of Statistical Models in S eds J.M. Chambers and T.J. Hastie, Wadsworth & Brooks/Cole.). The black 
line provides a local test for excess statistical significance to identify regions of association. This was 
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created by use of a lOkb sliding window with lkb step sizes. Within each window, a chi-square 
goodness of fit test was applied to compare the proportion of SNPs that were significant at a test wise 
level of 0.01 , to the proportion that would be expected by chance alone (0.05 for the methods used here). 
Resulting p- values that were less than 1 0" 8 were truncated at that value. 

[0279] Finally, the exons and introns of the genes in the covered region are plotted below each 
graph at the appropriate chromosomal positions. The gene boundary is indicated by the broken 
horizontal line. The exon positions are shown as thick, unbroken bars. An arrow is place at the 3' end of 
each gene to show the direction of transcription. 

Example 10 
In Vitro Production of Target Polypeptides 

[0280] cDNA is cloned into a pIVEX 2.3-MCS vector (Roche Biochem) using a directional cloning 
method. A cDNA insert is prepared using PCR with forward and reverse primers having 5' restriction 
site tags (in frame) and 5-6 additional nucleotides in addition to 3' gene-specific portions, the latter of 
which is typically about twenty to about twenty-five base pairs in length. A Sal I restriction site is 
introduced by the forward primer and a Sma I restriction site is introduced by the reverse primer. The 
ends of PCR products are cut with the corresponding restriction enzymes (i.e., Sal I and Sma I) and the 
products are gel-purified. The pIVEX 2.3-MCS vector is linearized using the same restriction enzymes, 
and the fragment with the correct sized fragment is isolated by gel-purification. Purified PCR product is 
ligated into the linearized pIVEX 2.3-MCS vector and E. coli cells transformed for plasmid 
amplification. The newly constructed expression vector is verified by restriction mapping and used for 
protein production. 

[0281] E. coli lysate is reconstituted with 0.25 ml of Reconstitution Buffer, the Reaction Mix is 
reconstituted with 0.8 ml of Reconstitution Buffer; the Feeding Mix is reconstituted with 10.5 ml of 
Reconstitution Buffer; and the Energy Mix is reconstituted with 0.6 ml of Reconstitution Buffer. 0.5 ml 
of the Energy Mix was added to the Feeding Mix to obtain the Feeding Solution. 0.75 ml of Reaction 
Mix, 50 ul of Energy Mix, and 10 ug of the template DNA is added to the E. coli lysate. 

[0282] Using the reaction device (Roche Biochem), 1 ml of the Reaction Solution is loaded into the 
reaction compartment. The reaction device is turned upside-down and 10 ml of the Feeding Solution is 
loaded into the feeding compartment. All lids are closed and the reaction device is loaded into the 
RTS500 instrument. The instrument is run at 30°C for 24 hours with a stir bar speed of 1 50 rpm. The 
pIVEX 2.3 MCS vector includes a nucleotide sequence that encodes six consecutive histidine amino 
acids on the C-terminal end of the target polypeptide for the purpose of protein purification. Target 
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polypeptide is purified by contacting the contents of reaction device with resin modified with Ni 2+ ions. 
Target polypeptide is eluted from the resin with a solution containing free Ni 2+ ions. 

Example 1 1 
Cellular Production of Target Polypeptides 

[0283] Nucleic acids are cloned into DNA plasmids having phage recombination cites and target 
polypeptides are expressed therefrom in a variety of host cells. Alpha phage genomic DNA contains 
short sequences known as attP sites, and E. coli genomic DNA contains unique, short sequences known 
as attB sites. These regions share homology, allowing for integration of phage DNA into E. coli via 
directional, site-specific recombination using the phage protein Int and the E. coli protein IHF. 
Integration produces two new art sites, L and R, which flank the inserted prophage DNA. Phage excision 
from E. coli genomic DNA can also be accomplished using these two proteins with the addition of a 
second phage protein, Xis. DNA vectors have been produced where the integration/excision process is 
modified to allow for the directional integration or excision of a target DNA fragment into a backbone 
vector in a rapid in vitro reaction (Gateway™ Technology (Invitrogen, Inc.)). 

[0284] A first step is to transfer the nucleic acid insert into a shuttle vector that contains attL sites 
surrounding the negative selection gene, ccdB (e.g. pENTER vector, Invitrogen, Inc.). This transfer 
process is accomplished by digesting the nucleic acid from a DNA vector used for sequencing, and to 
ligate it into the multicloning site of the shuttle vector, which will place it between the two attL sites 
while removing the negative selection gene ccdB. A second method is to amplify the nucleic acid by the 
polymerase chain reaction (PCR) with primers containing attB sites. The amplified fragment then is 
integrated into the shuttle vector using Int and IHF. A third method is to utilize a topoisomerase- 
mediated process, in which the nucleic acid is amplified via PCR using gene-specific primers with the 5 ' 
upstream primer containing an additional CACC sequence (e.g., TOPO® expression kit (Invitrogen, 
Inc.)). In conjunction with Topoisomerase I, the PCR amplified fragment can be cloned into the shuttle 
vector via the attL sites in the correct orientation. 

[0285] Once the nucleic acid is transferred into the shuttle vector, it can be cloned into an expression 
vector having attR sites. Several vectors containing attR sites for expression of target polypeptide as a 
native polypeptide, N-fusion polypeptide, and C-fusion polypeptides are commercially available (e.g., 
pDEST (Invitrogen, Inc.)), and any vector can be converted into an expression vector for receiving a 
nucleic acid from the shuttle vector by introducing an insert having an attR site flanked by an antibiotic 
resistant gene for selection using the standard methods described above. Transfer of the nucleic acid 
from the shuttle vector is accomplished by directional recombination using Int, IHF, and Xis (LR 
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clonase). Then the desired sequence can be transferred to an expression vector by carrying out a 
one hour incubation at room temperature with Int, IHF, and Xis, a ten minute incubation at 37°C with 
proteinase K, transforming bacteria and allowing expression for one hour, and then plating on selective 
media. Generally, 90% cloning efficiency is achieved by this method. Examples of expression vectors 
are pDEST 14 bacterial expression vector with att7 promoter, pDEST 15 bacterial expression vector with 
a T7 promoter and a N-terminal GST tag, pDEST 1 7 bacterial vector with a T7 promoter and a N- 
terminal polyhistidine affinity tag, and pDEST 12.2 mammalian expression vector with a CMV promoter 
and neo resistance gene. These expression vectors or others like them are transformed or transfected into 
cells for expression of the target polypeptide or polypeptide variants. These expression vectors are often 
transfected, for example, into murine-transformed a adipocyte cell line 3T3-L1, (ATCC), human 
embryonic kidney cell line 293, and rat cardiomyocyte cell line H9C2. 

Nucleotide and Amino Acid Sequence Examples 

{0286] Table A includes information pertaining to the incident polymorphic variant associated with 
osteoarthritis identified herein. Public information pertaining to the polymorphism and the genomic 
sequence that includes the polymorphism are indicated. The genomic sequences identified in Table A 
may be accessed at the http address www.ncbi.nih.gov/entrez/query.fcgi, for example, by using the 
publicly available SNP reference number (e.g., rs9 10223). The chromosome position refers to the 
position of the SNP within NCBI's Genome Build 34, which may be accessed at the following http 
address: www.ncbi.nlm.nih.gov/mapview/map_search.cgi?chr=hum_chr.inf&query=. The "Contig 
Position" provided in Table A corresponds to a nucleotide position set forth in the contig sequence (see 
"Contig Accession No."), and designates the polymorphic site corresponding to the SNP reference 
number. The sequence containing the polymorphisms also may be referenced by the "Nucleotide 
Accession No." set forth in Table A. The "Sequence Identification" corresponds to cDNA sequence that 
encodes associated target polypeptides (e.g., PADI2). The position of the SNP within the cDNA 
sequence is provided in the "Sequence Position" column of Table A. If the SNP falls within an exon, the 
corresponding amino acid position (and amino acid change, if applicable) is provided as well. Also, the 
allelic variation at the polymorphic site and the allelic variant identified as associated with osteoarthritis 
is specified in Table A. All nucleotide and polypeptide sequences referenced and accessed by the 
parameters set forth in Table A are incorporated herein by reference. 
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Table A 



RSJD 


Chromo 
■some 


Chrom 
Position 


Contig Accession 
No.[1] 


Contig 
Position 


Nucleotide 
Accession 


Sequence 
Position 


Amino 

Positio 
n 


Locus 


Locus 
ID 


A [3] 


Allelic 

Vari- 


OA 

Assoc. 


910223 


1 


16840936 


Hs1 30840 34:10 


284197 


AL049569 


24127 




PADI2 


11240 


F 


[A/Gl 


A 


1367117 


2 


21238436 


Hs2 22340 34:13 


79834 


NM 000384 


coding- 
nonsynon 


I98T 


APOB 


338 


F 


[A/G] 


G 


1024791 


2 


102459310 


Hs2 22327 34:13 


4903934 


NM 003854 


intron 




IL1RL2 


8808 


R 


fG/Al 


G 


1465621 


2 


175653334 


Hs2 5560 34:14 


25660207 


NM 003387 


mma-utr 




WASPIP 


7456 


F 


rr/Ai 


A 


1018810 


6 


105605179 


Hs6_25897_34:13 


9729038 


NM 007073 


intron 




BVES 


11149 


F 


[A/G] 


A 


242392 


14 


54639492 


Hs14 26604 34:1 


36569492 


NM 021255 


intron 




PELI2 


57161 


F 


fc/n 


T 


8818 


15 


71960095 


Hs15_10351_34:1 


45034596 


NM 005576 


mma-utr 




LOXL1 


4016 


R 


TG/Cl 


C 


1395486 


16 


76223689 


Hs16 24953 34:1 


3155849 


NM 033401 


intron 




CASPR4 


85445 


F 


[C/Tl 


T 


512294 


X 


148992251 


HsX 11883 34:11 


1234340 


NM 004224 


UTR 




GPR50 


9248 


F 


\MG] 


G 



Til Contig Accession Number which can be found in the NCBI Database: 
http address: www.ncbi.nih.gov/entrez/query.fcgi 



[2] Sequence Identification or Nucleotide Accession Number which can be found in the NCBI 
Database: 

http address: www.ncbi.nih.gov/entrez/query.fcgi 

f31 "A" column is the sequence orientation ("F" is forward. "R" is reverse! 

[0287] Following are genomic nucleotide sequences for an APOB region (SEQ ID NO: 1), an 
IL1RL2 region (SEQ ID NO: 2), a WASPIP region (SEQ ID NO: 3), a BVES region (SEQ ID NO: 4), a 
LOXL1 region (SEQ ID NO: 5), and a CASPR4 region (SEQ ID NO: 6). The following nucleotide 
representations are used throughout: "A" or "a" is adenosine, adenine, or adenylic acid; "C" or "c" is 
cytidine, cytosine, or cytidylic acid; "G" or "g" is guanosine, guanine, or guanylic acid; "T" or "t" is 
thymidine, thymine, or thymidylic acid; and "I" or "i" is inosine, hypoxanthine, or inosinic acid. Exons 
are indicated in italicized lower case type, introns are depicted in normal text lower case type, and 
polymorphic sites are depicted in bold upper case type. SNPs are designated by the following 
convention: "R" represents A or G, "M" represents A or C; "W" represents A or T; "Y" represents C or 
T; "S" represents C or G; "K" represents G or T; "V" represents A, C or G; "H" represents A, C, or T; 
"D" represents A, G, or T; "B" represents C, G, or T; and "N" represents A, G, C, or T. 

APOB genomic sequence (SEP ID NO: 1) 

>2: 211884 51-21288350 

1 attatgeaca catggtctgt aaccttttaa aatacgagtg tgggaaaaca gcacattctg 

61 ccacatccct gaccaaaaat tcctgacagg tggcagcegg cctcttagca acgccaccag 

121 gagectggag ttatccaggg gccacggtgg ttcccttagg ccaggtacag ggcggagttg 

181 ggagacctcc tgctgggagg aaggagecca tgaaggcagc gctcagcctc cagagccRcc 

241 ctgtgacagg tcaggggaca gccttggatg ggecatgaga gcccacctcc tgtRYcccct 

301 taaggtggtc ccccggcttt ccaccagact gggagactca cagggaKgca gtttgtttgc 
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361 tgtgctaaga aaatttccca agactctgtg ctgggcactg agtgcagcca catccctgca 

421 caagactccc ttctcacctg ctcacccagg ccctctcaca ctaccttgtt ccaagtggcc 

481 tgatattctg cctgctaggc acacatagtc tgtacccttt taaggtacaa gtggggaaga 

541 aggacacttt ctgtcacgtc cattaccaca aattcctgac aggtggcagc tgggctctgt 

601 gggaaaagga ccaacatgct cagttgagct tagcacctcc tgaggcctcc ttagcaaggc 

661 tggagcctgg cctgtggagg agacaggtgt cccagctgtg gcccagaagt gtgcaaaggt 

721 tgagggtgag aaggtggaaa gactatgggg ttgggcaagg aggtataatc tccgcttgga 

781 gcatggctgg aggagagcag gtaatggagg ggtggggagg gctcccagga aggagggcct 

841 gagcagggca tgaacaggcc agagaaacag ggtgaggaag ggttctggga aggaacaggc 

901 caaggtgtgg gccttgggtg gagtttcggg ggatgcgaag cggaggctgt aataatgcac 

961 agcacgcttg ctctggactg ttttgggctc ggacacagag cagtccctag gctgagagac 

1021 cccaatggag tggggacagg caacattctt cgtggtacct ctgtctccag tgggcctgtt 

1081 gtggggatgc atcttctgac aaacccgtct cttttggggt agatgagaat tcctggagat 

1141 ccaggaatgc agccttcagg cctgggtttg ttctccccgg agtctctgtg acctggcctc 

1201 ccagagagct gagggtaggt ctgcactggc ccctaccttc tgacagacac aaagcagagc 

1261 tggttgtaaa aacttaatta aatgaaatat tttaacaaga aattcctaga acagaatgcc 

1321 ctgctcgtaa gcaagccatc acagaaataa aagctgacag aaagcgtgtg ttctgtccag 

1381 gaagagaaag tttctgcaag aaacaagata gtgcagagag ctggMctgtg ctggaccagt 

1441 ggctgagcaa gcttgttcct ggagtcaaag ccaggcagac tcgggacaca gccctggggc 

1501 tgtgactact tggctcagga atgcgtgaac tccagaccat aattcaggca ttccacacac 

1561 ttttcctgag cacctactgt gtgctgggca gtgtgccggg ctctgggtat acaatgcctt 

1621 cggcgttcac caggtgctcc tgtgagaggg ctattttgca agatgaagaa atgggggctt 

1681 agggaagtga tgcaacaggg taccactgag gcagagctgg gactggaact caggtctgcg 

1741 aatcttcaag tccaagctct ttaccacctc acctactctt tacacaacag ctcagttagc 

1801 aaaggtgctg aagaggaaac tcgactgcat ttgcaggctg ctaaattgtg gctggcccca 

1861 tgcaaggcca cctctggggc tggagtgtgc cattgtacct tcctggggga atgcaaccaa 

1921 atcctgtcct cacactggag tgagagtgga cagagacact cattcccata ctgaggaaag 

1981 ggcccgcaga tcagagtgtg tagcttgcat agtggacttc ctggaggagg tggcacttga 

2041 gaggaccttg aatgtttctg tagagagtca ggggaggatg tgcccctaca taggagggga 

2101 aagggagtaa gccacacctg agagtgggca gcagagcatg gagtgatgcg aagtggcagg 

2161 aggagcctgc actggaggcg agagtggagc ctggctcagg gactgactct ccagggaaat 

2221 gttgccctct gcatgtgtca gtaaggatga ggtgacagaa acatctcttg ctcccttgcc 

2281 catctcgggt gagtgtgaga gaaatgcatt gcatgcacaa gccaaggaac tgccttgatt 

2341 tctcctgatt gattatttcc caggctagaa gggttttggg aacagcagag tcaaatcctt 

2401 cctgccaccc ggtgcctttg ttccacacca tcttccagtg gcctcagtag gacttggctc 

2461 agggccaacc tgatttaaga aaattccatc aaaaaatcct gacatgcaaa gaagactcat 

2521 tttaggtaaa atggttcaca gggtaagagg aaactttgtt ttacaggaat attctccatc 

2581 aggttatctt atattgtaaa tttcaaatat tctttgattt attcaaggaa atgcccaaac 

2641 tttacaggat atggtgagcg cgtaaagtga gacagggctg tgttttgttc agaaattagc 

2701 ttacaagtgc ctcttttttg cagcagagaa attatcttta aactctatcc cctacactcc 

2761 cccaaggact cagcccccta ctgccccagg gagtctggag aaggaaaggg gagtctaggg 

2821 gcgggctagt cctatgtttg gatgactctc tgcctctggt attattgggg agttgaggtt 

2881 gtatgtgcac tccgtcccag catcatggct ttgccccatt cacagagctg agggggagac 

2941 cctgcatcca cggcttatct ctgtacctgt cataggaaag agtcagccct gcatgggcag 

3001 ccagacctgt gagtggggag gcagggtgcc cgggacgggg aggcagaggt ggaggctaaa 

3061 cccactcaat agagcatgac agcaagccct cagtcagcct catgaaactg cagccccttc 

3121 catctcccat ccaaaccttt ttctgagaga acaagcctag aaatgccact ttagtgtgtg 

3181 tgcttagcca gtcagaggac ggcagcacac accagtgctg agtgagttgt ctcagaggca 

3241 tccatgcaag ggaatgattg ttttcagcaa actcagggaa tccccaagag gaggcccttc 

3301 aattacccag ccactaggtg agacatggag gaaaactgac gagacctcag gggaagcccc 

3361 ttggaagggc ctggttgatt tcagtttggc ctggggagtg acacaggcga ggacaactag 

3421 atcaaggcaa gcacgtggcc tgggtgtgct tcagcaggga tcggggggtc ttcaaggact 

3481 aagagacatt ctttgctggg ccttggagga tttttgtata gagaataaaa agaaacggtc 

3541 acagaggcga aaagcttaga tggtatagaa ggacccgggc tcattcagtt catctggagc 

3601 atgttattgt tctctgagtt cccattttac agatgaagta actgatgaac agagaggtga 

3661 agtgactgtc ccaggacccc atggctggcg agtggcacac ttggaactca cacccacgtc 

3721 tgtctcccaa gtgtgctctg tgacctcctg cctcttctgt ctccgtgatc ccagaatccc 

3781 tataagtcct cctcatttgg gcccctccca gattgaacac catgtccagc ctcctacatc 

3841 agtgccttgt ttatttctct gccctgaatg cttaggagaa tgcctggcct agagaagggg 

3901 cttaacaaat agctactgaa gcaataattt tgccttgaga aggaagattt catctgtcca 

3961 aaaatctcag gtgaagagga gaaggaagca cgaaatcatt taagtgcttc ataaaagcca 

4021 tgcacttaaa ggctttacct ttttctcctt tgttttaatt cattaaatac ataatataac 

4081 taagtcaatt agtagtgcca taagcaccta caaactcacc ctccagcatg agaatgaggg 

4141 catgagggtc acccacgttg acccatgagt cctcaccctc ccttccctgc ctctccccac 
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4201 


cagatcgtaa 


cctatccgga 


atgttgagtt 


tagcattccc 


tggcttcaaa 


actataatcc 


4261 




agcattttgt 






aaagagtctg 


gcagccgggc 


4321 


tcagtggctc 




tcccagcact 


ttgggaggct 


gaggtggatg 


gatcatgagg 


4381 


tcaggagatc 


aagaccatcc 


tggccaatgt 


ggtgaaaccc 






4441 




ggcgtggtgg 


cacatgccag 


taatcccagc 


tactctggag 


gctgaggtag 


4501 


gggaatcgct 


tgaacctggg 


aggcggaggt 


tgcagtgagc 


caagatggcg 


ccactgcact 


4561 


ccaacctggt 


aacagagcaa 


gactccgtct 


caaacaaata 


aacaaacaaa 




4621 




aacacaaacc 


aaaaaaccca 


aaagagtctg 


gcactgcatt 


tcatcttcca 


4681 


ggacttgcat 


tcttattccc 


tattatgttg 


tggtcagatt 


cctctaagta 


gttgagtata 


4741 


attgtaattg 


tacgtcattt 


attttgactt 


ctgtcaatag 


aaaaccatcg 


atgcattcat 


4801 


tcgctgtttg 


ccaggctcca 


tgtatgttaa 


cctcatttaa 


tctttgtaac 


aactctgtaa 


4861 


cataagatgg 


ggccactttc 


tcctcctgct 


Yagagttgct 


taacctattt 




4921 




aatgatgaaa 


actgaaggtt 


aggaaactca 


agtgactttt 


ctgaagttaa 


4981 


ataactcatg 


aatgatgaag 


cttgaatttg 


agagcgggga 






5041 


gtattgactg 


ccttggttcc 


cagcctcagc 


tcaacagagc 


tatgggKcag 


cagtcggccc 


5101 














5161 


actctagctc 


tgatcccact 


tcaaaggctt 


taggtctcct 


ggagctatac 


tgagctccat 


5221 


tactccagaa 


agaccttggc 


accagcctgg 


atgagcccca 


cctgatgaaa 


aagcagagga 


5281 


atggagagag 


aattggtgga 










5341 




gaatctaaac 


tctggatgcc 


tctactcact 


qtqqtttqqt 


gttcatgctg 


5401 


cacagctgac 


agcccaagcc 


acagtttaaa 


aacaagggtg 


qqqacacaqq 


tcttcagttc 


5461 


atgaaccagt 




ggcctgagtc 


atccctctca 


ccccaaqaat 




5521 


ggtgtcagtc 


cagggagtaa 


aatggacaca 


agtgtcagtg 


ttaqcqccta 


qtqccctqqc 


5581 


attgttgact 


tgaagcactg 


ctcagatctg 


gggaaggcat 


qaqccaqtct 


atgtagcaga 


5641 










actccaccaa 


cttttatgag 


5701 


gccctggaat 


gttatttgtt 


ggtgaccacc 


caaccatccc 


accaacaaat 




5761 


gaagggagtt 


acagctgacc 


tcttaatgtg 


aaacaqcata 


caaqqaqatq 


aqctaaqaqq 


5821 


tagggtctgt 


ttctgcacat 




ttattaqaca 


cttttaqaqq 


aaacatctqt 


5881 


t tg t ccact c 


tggctcccat 


attgcaggcc 


ccattt 


qccaacttqq 


ccccttctct 


5941 


gactgaattg 


gqactaagtc 


ataaattaga 


ttcaqaaqqg 


qacctaaaat 


aqqqaqttaq 
g 


6001 








aoaattaaoc 


tattcaact 




6061 


aagtaaaaag 


cagaagaaaa 


tggaggtagc 


tctgaagaca 


tctqqtqqt 


ctqa'tccca 


6121 


ttggacccat 






aggacagcac 


cactactcta 


qqcqqqacct 


6181 


gggagtcaaa 


ccaaaqcaca 


cagcttgatc 


atgcttctga 


agccccaggg 


acttacjqctq 


62 41 


ggctccatta 


tttgatttct 


cctttggttg 






aatgggagga 


6301 




ttatagcagg 




tcacctcaca 






6361 


cctgttgact 


tactcccagg 


acaatagggc 


aattaactgt 


acaaaaggaa 


aaactctttq 


6421 


ttttcttgtt 


aagtttctaa 


agatacttat 


acaaacataa 




attattqqtt 


6481 


aaaatcctca 


tttttcccta 


ctcctttgga 


tattgtttct 


ctagcccaca 


tttccaactq 


6541 


gcctgctaga 


tatctctgct 


tagacacatg 


attgcaaatg 


gaaactcact 


atqtqatcca 


6601 


gtagtcccat 


tccagctgtg 


atagtcaatg 


agtccatgtc 




aatctcccac 


6661 


tcaacacatt 


cctcccattt 


ctactgaggc 


tccatagtcc 


ttcaagttac 


acaqqttcqq 


6721 


aatttcctaa 


ctctgaagtc 


tgctttacct 


attcttcctt 


gttcctatgt 


tcctctctct 


6781 


ctctcctgca 


acccctccag 


ttcccggctt 


cagtgactta 


ccaaggcaac 


tccatttcta 


6841 


agagcttttg 


cacccatcct 


ttgtgtttta 


ctcaatcagc 


cacctgattc 


tqtcaattct 


6901 




tcttcttcta 


tcctaccctc 


ctcaccattc 


ccaaccctag 


gacttgactg 


6961 


aggtgctcct 




ttggaccctg 


gcacaacctc 


atagatgtgg 


tttqqqtctq 


7021 


tgtccccacc 


caaatctcac 








gggcctqqtq 


7081 


ggaggtgact 


ggatcatggg 


ggcggatttc 


tcctttqgtg 


Mtgttctcgt 


qataqtqaqt 


7141 


gagttatcat 


gagatctggt 




tgtgtagcac 




ttcctcctqt 


7201 


tccagccatg 


taggttgtRc 


ctacttcccc 


tttaacttct 


qccatqatta 


taactttcct 


7261 


gaggcctccc 


cagtcatgct 


ttctgtactg 


cctgaggaac 


cataagctga 


ttaaacctct 


7321 


tttcttttta 


aattacccag 


tctcagtatt 


tctttatagc 


aatgccagaa 


cggactaata 


7381 




cagattcacc 


ccattacaat 


tcattatcta 


taggttgtca 


tgttggtttt 


7441 


ccKaaatcac 


aatgcatgtc 


acccttctgc 


tcaaaaactt 


ttacKggatg 


tccttcagca 


7501 


aagagagtgt 


catcttttta 


ctctgacatt 


cgagccctct 


gcagtactat 


agatctgcct 


7561 


ttccagtcct 


ctctccttac 


ctttcctgtg 


ctttggctaa 


actagataat 


ccagtgtcct 


7621 


tacaacacac 


ccaactatca 


ttctttactc 


gtcttcttcc 


tagaccaccc 


tctctctcat 


7681 


ctgtttatta 


aagtcaatgt 


atattcgaga 




tcttttctat 




7741 


tgattcacaa 


ctttcctctt 


ttaaatccct 


catagtactt 


tggttatatc 


caccatgaga 


7801 


aaacacgttt 


cacctttgac 


agataaatgg 


gcagacagac 


ctccaggaac 


tgcatcttat 


7861 


tgatctctgt 


ctcctctata 


gagccactgc 


acagtgcctt 


acacatagag 


gtgttttatc 


7921 


aatgcacact 


gaaccagaca 


cgtagccctg 


cctccattct 


ttcttcttgc 


cataacgtca 


7981 


ttttaataat 


catctaatga 


taatggcagc 


ttttctctac 


aggacattaa 


aggttgcaga 
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8041 actctcatat atgttatttc aactgatttt catgaaaagt cctgcaaggc aggcaggata 

8101 gatattatct ccatttcata ggtaagagaa ctgaggcttg cagaggtgaa ataagttgca 

8161 ctgagtacaa gcaaataaaa aatgtagcta ttaattgaac cagagaagta tccagatatg 

8221 cagtagaaga cctaagaagg gagcaggcaa agtccaagtc cccacaagga tcccttgttc 

8281 ttcaaacttt attcagtaca acaaagacat tctgagctca tcaggggccc tttgtatgag 

8341 ggacactggt caaggaactg ggcagtgggt accatgtgac tgcacaatca ttttggattt 

8401 gtggctattt ttttttcttt tcagcactag atagatatca acaaataagc actgggaatc 

84 61 ttggactccc tctttccctc caaattaagc cacaattcca ggcctccttt cagtttgaac 

8521 actcactaaa tttttgctgc ttatagctca tcagggaaac tcttgcagaa ctattcctgg 

8581 aactattcca tgtggtgcct tgggatttga gtctaatttc catgtttctc tcactctcaa 

8641 aactgacccc tcatttatcc actcatttat tcgctcaccc acccatccat ccatccatcc 

8701 atccatccat tatccaacag actttccttg agtaccagat tcatacacta ccgtattata 

8761 gctccataga ctctttctca ctcttcagtt cagtacagaa gaatattgtt aaggctatgt 

8821 gtttcctttt ccaggtaacg cctgtgcatt ttaacagtgg gcttcaccaa gagaatgtga 

8881 agctttatga aagaatggtg gaggttgaag gatttttgaa ttaaaaaagg aggtcttttc 

8941 caaatagacc tcatgtagga tttgggaggt ggtgacctcc aatttcttat tgcccccaag 

9001 ttacactctt ctttgctctt cagtgtcatg gaaaagaatg cgctgtttta tatctaccct 

9061 tgtcagtaat atgagtgcaa gttttgttgc acaggttttt tgcagctttc tctttctaga 

9121 gctcagcttg gaggctctga ctggatattg ccagtgttta aaatcagagt ttgaagtgag 

9181 tggatgtggc aggagaaacc cttgggtttt tactacactt gggattgttg gatattatat 

9241 ttggaaaaat aaggatgctt aagagcctaa agagcataca tgtatgctgg gtcacagaat 

9301 tgttaggaat ctacatctcc acccctcctc tcccaatcat actttcttgg ccttgaatgg 

9361 atcctggcag agctccaggg agacatctgg ggtccgtatt gccatgaagc ccctggggct 

9421 aggactccct agccattcct tctccactcc tggcaggctg agtgaaataa aggacttgtt 

9481 atttcatctc gaggcctacc ggagagcctt gccttgcaaa ggcagacagt cagtgaggaa 

9541 gactatgtgg cacatgaaga caccagaggt gttcctcagg atcaaagtat gtacaagcct 

9601 ttgtgaatat tttttccttc tcacttggca aatacaattc ctgagatcaa taacctcgtc 

9661 tttttaattt tttcctcgtc tttttaacta tttataaaat attgaattat aaaatatgta 

9721 attataaata ctttaattat aaaatatgta attataaata ctttaattat aaaatatgta 

9781 attataaata ctttataaaa tatgtaatta taaaatatgt aattataaac attttaatta 

9841 taaaatatgt aattataaac attttaatta taaaatatgt aattataaac attttaatta 

9901 taaaatatgt aattataaac attttaatta taaaatatgt aattataaac attttaatta 

9961 taaaatattt aattataaac attttaatta taaaatattt aattataaat attttaatta 

10021 taaaatattt aattataaat attttaatta taaaatattt aattataaat attttaatta 

10081 taaaatattt aattataaat actttaatta taaaatattt aattataaat attttaatta 

10141 taaaatattt aattataaat attttaatta taaatatttt aattataaaa tatttaatta 

10201 taaaaacaca attacctcat ctttttaaat atttttgcaa aatatttccc tccataattt 

10261 ctccgtttcc atttttattc tgttacttaa atcacactat gtgttctaga ggttttgctg 

10321 tgccagaaca ttttatcaat gccctcgttt cactgtcttt caatacaaat gagccacatt 

10381 cagtggtatg atacacaata aagactccat ttatttgttc ctcctccccc aagtttagca 

10441 aaataactca gatcctgatt ttctttaact tgcaaaaaat gccatccttc tgagttcaga 

10501 gaccttccga gccctggtgc cagctttggt gcaggtccag ttcatatgtg cttctgctta 

10561 tagtctactg cctactgcaa ggctggctca ctgtatggtt ttatcaatat aggcagtttg 

10621 aattttttct gtgctatgtg aaagttcaat tggaaaagaa gaataaatga agatttcttt 

10681 taaaaaatta gaggatgata gtaagttctc ctggagcaag cttcatgtag gggttcatga 

10741 ctgtggttga ttgcagcttt ttcagtaact ccgtgatgta tatcagaaat gtgtggtagt 

10801 tttgaatgga caggtcaatc aatcttttgg attcagcaat aaatttttca tagtaatcag 

10861 agagttggtc tgaaaaatct tgcagtttat atctaaactg ctggtggtaa tcagaaatta 

10921 ttttcttcgt cgcaatggYc tggcttttaa ttatttcctg agcagtggca gaaagctctg 

10981 caatcttctc tttccctttt ccatctggat cggtaaggat gctaagatat tcctgaatat 

11041 ttctgtgcag aaattgctca acttgacttg agagttggga agtaaagtta gaggcactga 

11101 caatatattc agaatggaag tccttaagag caactaacag gttcttgatc agactgacta 

11161 tcttttcttc aagttcataa tatttcactg tccagccaac tatacttgga tcaaaatatt 

11221 cttcacgaag ggccataatg tattgatgga tctgctgtaa ctcttgagaa gcttcctgaa 

11281 gctcgttttg aataaattca ttgaacttat gaagattaag gcataggttt tctttcaaca 

11341 atttaaaaac atatgggata taatcaYtga agattgtgtt gatctcatct tggatataat 

11401 taataagata agtaaatttc atctctttca gctgtttaat gttatcttct attagttgga 

114 61 aaatgaattg taaaaggtcc tgaagattac gtagcacctc tgtggtcttg agagactgaa 

11521 tggctttaaa tacctcttgg gcttcttttg ataaatcttt caacagttcc Statacatcg 

11581 agattacatc tattagttta tgtttcctta actcgaaagg aagtgtaatc actaggtctt 

11641 ggaaatagga aaacagtatt tctgaaccat tatggacttt cgaatatacc tgggacagta 

11701 ccgtccctac ctcccttatg aacatagtgc aaagttcctc cctagtgtat atcccaggtt 

11761 tccccggaaa ctggaatctg gggaagttca gaaaatcaat gagtgagtca atcagatgct 

11821 tgactttcat atggaattYt tgagtaactc gtaccaagcc atcaaacacg ttatccttga 

156 



PATENT 

Docket 524593008800 



11881 gtccctggaa actggcttgg ccttcctgag tcaacagttc ctggtacaga ttctgggcct 

11941 tgtccttcca ctcttggtag gtcccagtgg tgccactggc tgctttctgg aacctcacgt 

12001 cgatatcatc aatttgccta atggcccctt gataaaccca ctcagcattg ttctgcagat 

12061 ttcttctcag ctttgaagac acttctctca gggtgagccc tgtgtgttcc cagtggtact 

12121 tgttgacata atcataaagg acccctgtgg ccttgggcac gttgtctttc agagaggtta 

12181 gcaagccaga agctgcctct tcttcccaat taactttgat ctgagtttcc tcatcagatt 

12241 cccggaccct caactcagtt ttgaatatgg tgagtttttt atctggagag gactaaacag 

12301 agagaaaaaa. aaaaataaca tgttttcaat tactccaatt acacaatata gtacactaaa 

12361 acttcattag cagttaaaaa taaagatcag agaatctttc atatactgaa agggatttat 

12421 ctttcatatg tcagttcatg tgtttgtttt atggttaaat aagtctactg ttgttaattt 

12481 ctctttatca catgccccag aaaggattta acaaaaacgc ttgctgtttg tcatttacat 

12541 tgtgacactt Raaattaaag ccttcctagg actgaaaact ggaagaggag tggggggaag 

12601 agaaagaaga ggagagagaa gaagagtcag gaaatgacag ataggRaaag aagaaatagc 

12661 aaaaaaggca agttggagcc caccctgcag agacccagaa tcccaacatc agtacgcatt 

12721 ctccaagccc atgacaaact tttagtaaca gtcatagaac catgtttggt cttctcctct 

12781 ggtaatgtca cccttgattt ggccctggca gagcttgtaa atgacatgag aggaatttga 

12841 tgtatctcat ctagcaattc tattgtgggg aagaatttta aagttttaaa tactacagaa 

12901 accagtcctc tctgaaaaat ataccctgcc tatggctgag cttgcctatg atttagatga 

12961 tgaggtataa ccctcatctt cctggatttg cccagaatta ataaataata gtgctgatgg 

13021 gatgtcatgt gtgcatctaa acattaaaat caatcaagga ctcattgtaa tactttctag 

13081 agaatatttc ctcagagaag aagttgctta ccgcctgtct ttcacctagt ttggggaatc 

13141 tctgaatatt tggtcctgaa ttaaatgtat ctgccccaat tctccactcg ctcttggggg 

13201 cgtgtcactc attaggtggt atttacctga gggctgtagt agaagttcca tttagaaaag 

13261 tcgtcatctt catccatatc catgcccacg gtgcctacgg ctggggaggc tgctgaggtg 

13321 gagatgcctt tcttgtcttt ctggtagcgc agatggagat cggtgaacgc tgggcttttg 

13381 atattgaggt gcgcttttcc ttcccattcc ctgaaagcag aaaaacagat gagctatcac 

13441 gaaaggggta tggagatgaa gaaaatcaSa atgagttttc aaaaggtata aggtttcaat 

13501 tcaataaaag ctccatactg aagtccttca tatttgccat cttcttcata ttctgcactg 

13561 aagtcacggt gtgcaaatgt tcctttagtc ttagaggcta acgtaccatc ttcgattttg 

13621 tgtgttccca aaactgtata ggagagattt tgtattttat tagattcata acagtaggac 

13681 gttgatgttt tcattgtgaa aactgggaga attctatcct aaccagatat ttcacttgtg 

13741 tttaaaatat gcaatgtaca gctcacactt attttaaaat aaatagttaa aagacattgt 

13801 tagtcctaaa ataattacag aaaaatccat tttctttaaa gctgtttgtc ttgaatgaca 

13861 ctagattttc tacagtttgg tttttacgtg tagggtatac atgtatctct tttcttactt 

13921 aaaattttgt gacattgagt aattgtacat ctactcacaa ctaaatacat aattatttac 

13981 tcataactct cattgaaaat atacagtatc taggagagga ggcaggatat ttcttaccat 

14041 ttagttcata ttctaggaac tgtacggttg agctgcatgt ggaatccagg actgtttcaa 

14101 cataatctgc tttgtttttc aaactggcac tccaagtggc attatacacg ggagagtcta 

14161 cctcaaagcg tgcagtcagt gcttgaaagg aaggaatgac aattccagca ggtacagaga 

14221 acttaatgga gggaatctca atggtctgct caggcacgat gatggtgggc aactcaaagt 

14281 ctgcgatctt gttggctact gcatttagat ccaaagcagc aatgccatct gaaacacttt 

14341 ttggaagcgt gaactgggac acagttaact gagattcagg cacggttatc tcaaaaaagg 

14401 gaatcaagga gtcttctggt tgagaatatt ttgttaacac atcaacttca gggaatttta 

14461 cctcggggag tgttggtagg ttgagggcaa atgatgaagt tctcagcttc ttatagattt 

14521 gtatttctct gaagtcaagt ttgcacgatg gaacctgaag atctgtaaat gggacatgga 

14581 acgtaggcat gacaagaact gaatttagat catttagttt cagcccagga ataatgaatt 

14641 tatcagccaa aacttttaca gggatggaga atgaatagcc attggggttt ttggtgtaca 

14701 caaaggcagt tgaaacacga agatgctgtc tcctaccaat gctggtggtt acatccagct 

14761 ttaggaaatc ccataagctc ttgtcataga ctggtaggat gatatttttg aggaacctta 

14821 ggtgtccttc taaggatcct gcaatgtcaa ggtgtgcctt ttcttggtca ttggaaagct 

14881 cgacctggct ctggaaagac ccagaatgaa tcYggacttc atttttccat ctgatcttct 

14941 ggttcttagt gttagcattc agggccactt cctggccaag gtcagggaaa tcatggaagg 

15001 aactgggctg acttgcatgg acctgaacaa gagctgacat ttgccatgga gagagttcca 

15061 gggtggcttt gcttgtatgt tctccgttgg tgaaaaagag gccctctagc tgtaagtggt 

15121 ttttcgtact gtgctcccag agggaatata tgcgttggag tgtggcttct ccagcaaaat 

15181 tttcttttac ttcaaggttc cagaKatcat caattttgga agtgccctgc agcttcactg 

15241 aagacYgtgt gctcttggaa ttcaagtaag tgttggcctc actagcaata gttcctgaat 

15301 attcccgaga aagaaccgaa cccttgacat ctcctttggt agatgactca atggaaaagt 

15361 aagaggtgag gctttccaag ctaagcttgt ggtcaactgc tcctttagcg gtagagtaca 

15421 gcattgaaga attgaaatca tacttaaatt ccatggagga agagacagta ggttttgact 

15481 tggtatttcc attaagttct tgcttgaaat tcattctcaa aattggaatt tgggcttttg 

15541 tggttgttgc cactgacact tccatatttt tcgtggttaa gctcacagta ctgttatgac 

15601 taccctccac aaatttgttg ctcagagaca gagctgtggc taacttcaat cccctttttc 

15661 ttgtcaatct tgtggtgccc tctaatttgt actgYagtgc atcaatgaca gatgaagatg 
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15721 aagaaaggag atgagcaaca atatctgact ggttaaaaag ttcagcattg gtattcagtg 

157 81 tgatgacact tgatttaaag gagaaatcat aggtaatatt gcccatggca ggaataaaaa 

15841 tatggcttat ggtacacaat tccttgaaat ctggaagaga aagcttgaga tttctaggga 

15901 catgaaggac tggcagctct aatgatggca ggattaatgt gtatgaaggc acacggacgt 

15961 cagaacctag gatggagaaa ctaggcatgc tgactgcttt tgggaacaca tagccgaatg 

16021 ccgacatctc tatggtgaat ggagacactt caacattgac aactggaaca gtgtatccag 

16081 gaatttgaaa ggtcctgggg agctcgtcgt gagatttttc agctttgtac ttatcaaact 

16141 taatttttgt ttcattatag gatttggtga caaaatctaa tgcattgttt ctgttttttt 

16201 caaaatgcct gtcaaaggat ttgatgctct gactgataaa ctcacaaagc acagccaaag 

16261 gatttgtgat ggaatgcctg tgtttgtttt tcttatactg agcttttaca cttaaatcaa 

16321 atgattgctt tgtcgttttc aagaattcct tcaagcctgt tttttcccat agagagaaat 

16381 ctttcagtgg aggagttgtg attattgtgt aaggtagacg catttcagga attgttaaag 

16441 gaatgtttaa gaaatccaga tttgcttctc catttattcc tacatgggcc tccataatgt 

16501 tctcgttgtt tccagcagag aaattttggt tgtacttata ctgattgaac ctagcactta 

16561 cttgccaact tgcttgctgg gcactgggac tcagaaacag tgcatagtta ttcaggaagt 

16621 ctatcttccc tgttaacctt aatggaaaac gaactttcaa attcccttca ttgtttgtgg 

16681 atgccgtgat ctcaaatggc tgggctgaaa agaaaagaga atttttcaaa gttccaataa 

16741 cctttccatt taaatgagca tcatgcctcc cagtaaactc tgccttccct tctccaaaca 

16801 gtgccatgcc tttagcagtt agaacactgt ggcccacatg ctgggaatcg acttgtgatt 

168 61 gaatttcaag tttagaaaag ttgagggagc cagattcata aaccaagttt tggtttactc 

16921 ttaggtgttt gctattgatc ttattggaca gtccaaagga agtgaggggt ccttctatgg 

16981 tgaaactaat ttgtgattca tgtgttccct catctgagaa tctggggcag gcccatttcc 

17041 atgacccttt tccagaagaa gtccatgcta tgtggccagc tttcaacagt gtcttgatct 

17101 cgttgcgcag gtcagcctga ctagagaagt ccagtttggg gatgttcaat ttgtggaagt 

17161 atttagtgtt gctatccagg gtaagctgat tgtttatctt gacaatcact ccattactaa 

17221 gctccagtgt atttttttct gtgtgtaaac ttgccactgt gtttgatttt ccctcaatag 

17281 catttccaaa aaacagcatt tcactcccat gctccgttct caggtacttg ctggagaact 

17341 tcactgactc cttcagagcc agcggattaa tcttagggtt tgagagttgt gcatttgctt 

174 01 gaaaatcaaa attgagaact tctaatttgg actctccttt ggcagtgatg gaagctgcga 

174 61 tacctgcttc gtKtgctgag gtggttccat tccctatgtc agcatttgca tctaatgtga 

17521 aaagaggaga ttggattttc agaatactgt atagcttgcc aaaagtaggt acttcaattg 

17581 tgtgtgagat gtggggaagc tggaattctR gtatgtgaag gtcaggaact tgaaaatcat 

17641 taaggttgag agttgggatt atgaattctg gaattgcgat ttctggtaaa cggaagtctg 

17701 gcagggtgat tctcgctaga ggaatgtcct ccaccttcag atccctgaga tatatatctg 

177 61 gaacgggcca ctgcagctca ctgttcagca tctggtcaat ggttctgatg atctttactt 

17821 tcatttcKac aaagtcaatt gtaaaggaag gaatgtggaa ggtgttaagg atggtaaatt 

17881 ctggtgtgga aaacctggat gggattttta tattttttaa gtctttgaag tttatctgaa 

17941 ctgatggaat cctcaaatct gttaggggga ctataaaatc aggtgtctgg aaggtagctt 

18001 tctgaagagc ctgaagactg acttcaaagg caggcatggt cccaaggatg gtcttgattt 

18061 caggaacagt gaacccttgc tctaccaatg ctttcatacg tttagcccaa tcttggatag 

18121 aatattgctY tgcaaagtca gtaaggttct tagcagcaag agtccaccaa tcagaaatgt 

18181 aggtgacaag tgtgctataa acctggccta ccagagacag gtatcgttga agttcctgct 

18241 gaatgtccat ttgatacatt cggtctcgtg tatcttctag Rgtctctcgg aatttggcct 

18301 tcatgtgagc caaagatgct gaacttaaag cctcctgtaa ccaattgatg attaaggtta 

18361 ttttggtgtc ctgtaggctt tccagataca ctgcaactgt ggccttggtt tcctctaaaa 

18421 acagttttaa tgcttcagct ttttgtggta gttccagagc ctgaatttca ccattgagtc 

184 81 tctgagtcac ctcacggatt ttgtcattgg tttcatctac aaactggtgg taatcaaatg 

18541 actttaattt ctttatcaac atgtcaagga atttgttaac atcttcaatg aatgttttaa 

18601 aagataattc attaagcttc ttSacagcat catcaataaa tccaaccaat ttctcaaagt 

18661 aatcttttat cttaacttgt tgtaggacat tgcttagctt ctgaatagtc tccttcaact 

18721 tgtattggtg ggccaactct actaatttat ccattaaaac ctggatttgt tggtctactt 

18781 catacctctc gattaactca tggactttgg ctctgaaggc attgattttc tcagctactt 

18841 caaaatcccc aataagattt ataacaaagt gtttgacatg ctcaagaatR tcatttattc 

18901 tttcaaatga aattgtagtt cccaattgat ctaaaagcac tctaacatca atagcctcaa 

18961 tgtgttgttt taactttcca gctaggtgct ggatgtctat attctgtatg tgtctcttaa 

19021 gctgctgcag tttttcttgt atctggattc tgatttggta cttagtatcc acattttgaa 

19081 tccaggatgc agtactactt ccacttttgt taaaatcaat attttcaata aacaaatgta 

19141 gatcatggat tgtttttact aaatttacac ggatatgata gtgctcatca agacttttta 

19201 atttttcaat gatttcatca ataatattag caatagctat tttcaaatca tgtaaatcat 

19261 aactatcttt aatatactga tcaaattgta tcatatatgt ctgcagttga gatagttttt 

19321 cattaaagtt gattttggca tcatctaatg caatttgtat atcattttct gtaattctat 

19381 acttttttgt gagagcagtc agtttctcct tggcatgtga aacttgtctc tcccaattga 

19441 atgaattcag ataatcatta gcttgctgtg ggagttttcc cagggctgct ctgtattttc 

19501 ttacaaattg atcaatattg atgtgcttca ggtttctctg tacgttttcc agtacaacta 
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19561 taatggtttg tcgattcctc tcaaaatatt cttgcaaggt ctcaaaaaat gggaggttaa 

19621 tggagtgaac atcttggttt ttatcatact ttacaaaagc aacaattgta aattcttggg 

19681 gcttctcaac ggcatctctc atctctaaag catcaatgat attgatgggc tcactgagta 

19741 aaagtggcac tttaattggg gagtctagta gagttaggtc agccagagtt cgtccagtaa 

19801 gctccacgcc aattttatct ttagtgttgt aagcatccaa gtcctggctg tattcattgt 

19861 tgttaaattg ggtcttgagt ttccaggtgc ctgtctgctc agctggagta agcagggcac 

19921 tgactttgtg ttcaagagct gcactgatgc ttttcctaga cacgagatga tgacttgtgg 

19981 agcctttgta atcatgagag aaagtaaatg ccagaggttc tgctttcaac aggaatttgc 

20041 tatacagctg cccagtatgt tctccccaga gagcgagttt cccattgcca tttgtatgtg 

20101 catcgatggt catggtaaac ggggccatta cagaacggaa gacattgctg aaatgcagtg 

20161 agtctgaatt atagtttgtg ctcatgtcaa tggctgaagc cagcccagcg atgtctgtgt 

20221 tgagccgatg gctaaactcc acaccctgaa ccttagcaac agtgtctgct ttatagcttg 

20281 ctgataaggc agcagaagag atggcataga tgtgttttat ttcattattt tggtaggctc 

20341 cttttaggtt accagccaca tgcagcttca ggggttctag ccgtagtttc ccattgttgg 

20401 tgagatccag agcattgtat ttcaggtcac tgtttaaagt agttaccaga gaatagggct 

20461 gtagctgtaa attaacagtt tgcttataaa acttgtcaga gctgtaaatg ttgtcaagtt 

20521 ttgaagagaa gtccagtgat aagcctgcaa tgttcagact gtttgtgtgg tcaaatttca 

20581 tttcagcata tgagcccatc atgtcatttg agagcttaag tccttcttga ctgaccttga 

20641 agttgaaaat gtttttgctg tcgacaccca gaatcatggc ctgataagca cttcccagtg 

20701 atagctctgt gagggcggct ttcccatcca gactgaattt tgcattgtgt tccctgaagc 

20761 ggccatttgt tgttaatttc atagatgccc cagagaggcc aagctctgca ttcagctcat 

20821 tctccagcac caggagacta cacttcaagt tggtcgttgc actggtagat attccatctt 

20881 ggccaatcct tagtgtcgcc ttgtgagcac cactattaat tttgtcagtg cctaagatgt 

20941 cagcatttaa ctcaagacca tgggaattta gtgatccaga aagcaggctg aagaacctca 

21001 atgactcgta atcagcctga tattcagaac gcagcagtgc attttgctta gagaaggtca 

21061 tatccatctt gttagaagtg gcaaagttct tatacttccc attggtgtca gattttaaag 

21121 tcagctcgta gttctcatac tttagggaag cagtattttt aatgatgcca ctttgcagat 

21181 cagaggtgga ggtgagggag agggttccat cttcatatct tcctgttatc tggttggtgc 

21241 cttggaggta ggaggagtta aacctcaggt tggactctcc attgagccgg ccagtgttag 

21301 gatccctctg acaagacagg ccatatgtgc ctttagcata gaacgaagag actctgaact 

21361 gcccatcaat cttgacttct ttgacaaaca aatgctgttt ctttttggag tccaaatgaa 

21421 ctgaagcaga catctgtggt ccccaggaac tagatgcatc gaatattagt aaaccttttg 

21481 agactgggtt gtttccaagt ttttctacat gactgaattt gatattcgaa tctagaaatt 

21541 tgtggcgtag agacccatca Yatgatagtg tgaacgtatt cttgtggtca tatgttgttt 

21601 ctccagatcc taacataaaa atgaaaagac attggttaaa ttaagcagta catttccaga 

21661 gcaatctcta tgttgaaagt ctttcaataa taaagcccca tttttctggg ccaattgtgc 

21721 aatagactcc tccatctgta atgcaaagat aaaatctgat agcaaaaggc attcctccag 

21781 gaagccttgc ctgaccacca caggctttgt ttaggttccc ttgttgagtg cttccactct 

21841 accttatact tatatactac actttatcat agcacctctc acactgaatt ataattgctg 

21901 gcttatctgt ctactttctg ttactgccta ctagaatatt taatacacgt gatatgttta 

21961 ataaatattt ctatttgttg aataaaataa aagacttcca agtagcaagg aagattatct 

22021 gctagaaagc caaagtcctt tcctccctgg aggaggctct cctcttagag cctgccatga 

22081 actagcccgg tgcacccttt acctgagcat agctcacctt gcacattgta ggaaagcagg 

22141 tcaaccacag agtcagcctt catgtggtaa cgagcccgaa ggctgaaatg gtctgtgctg 

22201 gtgttgccac cactgtagga ggcggaccag ttgtacaagt tgctgtagac attcgtggag 

22261 aggtctagaa cacccaggag aggcacttgc agttgataca acttgggaat ggtaaaagta 

22321 gggacttgga actctcgaga tggcagatgg aatcccacag acttgaagtg gagggctggt 

22381 gtcctaacag tctctaacat ctttagatct ctggaggatt tgccaccaaa aggcaaagga 

22441 atctcaattt tcaaactgtt cttgttcaag gtatatttga cccggccatc gctgaaatga 

22501 acaacaaaga taacatcccc acagtcagac atcagtcatt caaagttctc tgcctctgac 

22561 cttcacaaca atattgtact tgccccattc ccaaagccac tctgcacttt tctttgtgct 

22621 actcctatgc ctggacccct ttgcttttac ctccacctgt caaacactca aatcctgaca 

22681 aagctcttct aagggccact ccttatcatt accatcccac ctaagtcata gccaatttgt 

22741 ctcattctta cagttacata gtcccttgca cctttctcaa agagcatgtc ataattttgc 

22801 ttatataatt aattatttct catttgttga tgtctccatg gtatcttctt gaaagaaaag 

22861 gctatacctt acccagtttc tatcttctca ctgtacctag tctagcattt tgcacatagg 

22921 ggatacttga tacaaatttg ctaaactgaa ttgagacaac ttgatttgtg gaaagaacat 

22981 aggtatggaa gtcagtaagc ctgggttaaa gtattttctc agaatgctgc ctccatttag 

23041 tgctcaatgg ctgttctgac tctctctagc ttaacagcaa gcctgtagtc aataacgccW 

23101 ctagccattc tgaattcttc acagtcagag ggagaatttg cttataacag gttgtactga 

23161 ataaaatatc ttagggtgaa agtaccagaa tcctctaatg actttcttag attcttcctg 

23221 acagggttgg tgttctcatg tttactaatg caaagatgcc acagtgtttg tgctatagtt 

23281 attaatctcc ttaaaatgct taaattattt cctttaaaaa tttaaaaaaa tgtctaaatc 

23341 atgctatgta aaatctttca tttactttgc atggttcaag aagccttgct gctttcttct 
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23401 tttacctttt taagaagagg ttttctggga tgtggaagtc tggcaatccc atgttctgga 

23461 ggttgaactc cttcaggcta ttgaggtggt cttgcaaagt ctgggtataa ggaagactcc 

23521 cagatgcctt ctgaagccat gagctcattg cctacaaaat gacaggagat ttttaaggta 

23581 atgggcttgg atgagcctca aagagcaatg aacattaggc aaaaataccg atttgacaag 

23641 ttaattatta agctggacaa tgcactgaaa gttaaaaata aataacagaa aattatgaat 

23701 cttcgttgcc agtcactgat cactgtccat atttataaaa ggaatgtcta acatagtcag 

23761 cctcctagct ggtgtcctga agcttccttt gataccacta ggcaaagaac tgttctactt 

23821 agtagcatct ctttgatatg tatcacattc agctttgtgt aactgggtaa cKacacactt 

23881 gtgaaagttt ttttttctcc ccaagaattc cctgggggga aggaagcatg ccttatacat 

23941 ctttggaaac cttcctgcac ctagctcaga gttgaggatg taattagcac ttatatccat 

24001 gtatttattg actggcagac tcatacttac aactattaat ttggaaccca cgtgccggaa 

24061 agtcatgtct gtttgaggga ctctgtgatc caggagtcta ttagcataca tatgcaagct 

24121 cttaggataa tcggagagat ccacagggaa attggaagtc atttttttgg tatctacatt 

24181 ggtgcctgtg ttccattcaa attcaatctt ctcttcatct gaaaatacgt aggaaatagt 

24241 tgtgaatggt actagttcag cctgtaacca caggtctcaa cacctgcatt actttggaag 

24301 tgctcacaca ggggaagaga cacataccat aatgccatgc caccctcttg gaaactgtgg 

24361 agccataagc tgtagcagat gagtccattt ggagaagcag tttggcaggc gaccagtggg 

24421 cgaggatctc acttctggct tctgcttgca aacggggtat ggaaataaca cccttgattt 

24481 ttctttcttc ctttgtgtca caactatggt aaagaaaatc agttggcacc aatgattttg 

24541 tcctttcaat ggagatatgc aggattaaac agaagttcca WWtgtggtga tcaaaaccag 

24601 atacaaggat ggttcagaga aacagccaca gatcaaactc atcaacttct aaagccaaca 

24661 ttcagcacaa attaaggact ttgcaaacag gtttaggaga aagagaagtt ttttgaaaac 

24721 tgtttgaatc ctgctctgct atttactagc tctgtgattt tgaccaaatg atttaacccc 

24781 tctgagctac catttcctta tccatgaaac aggaaaactc acagtgacct cgcagtttat 

24841 tgtgaggacc gagataattt ctttaaagca cccagcactg tgcttgatac atgaatagta 

24901 agtgcctgat aaatggtagg aaaatccaac tggacatgcg cagagggtta aaatgttgag 

24961 agcttggccg ggtgcagtgg ctYacacctg taatcccagc actttgggag gccaaggcag 

25021 gtggatcacg aggtcaggag atcgagacca tcctggtcaa tatggtgaaa ccctgtctct 

25081 actaaaaata taaaaattag ctgggtgtgg tggcatgcac ctatagttcc agctccttgg 

25141 gaggcttaag caggagaatc acttgaactc gggaggcgga ggttgcagtg agccgagatt 

25201 gtgccactgc actccagcct ggtgacagag tgagactcca tctcaaaaaa aaaaaaaatt 

25261 gttgagggct ctctctgcca ctctgattgt agactagggg agaacatggc ttggtcaggt 

25321 atgaagtgga agaggaataa tgaaaagaac cacccaggcc tgcagtgcag gtcagatgac 

25381 cctcggcctt ctttacctta ggtggcccat gagggcgacc tcagtaattt tcttgttctg 

25441 aatgtccagg gtgagtctgt aagacgtttt gccctcagta gattcatcat taactctgag 

25501 gattgttccg aggtcaacat caaaatccgg aatttggact tcactggaca aggtcatact 

25561 ctgccgatta tatttgaatg tcatggtagc ctcagtctgc ttcgcacctg gacgagtgta 

25621 taagagaatc aagagatgtg tggtaagaag ctatgttttg ggccgggtgc ggtggctcac 

25681 acctgtaatc ccagcacttt gggaggccaa ggcgggcaga tcatgaggtc aggagatcaa 

25741 gaccattctg gctaacatgg tgaaaccccg tctctactaa aaatacaaaa aattagccgg 

25801 gcgcgttggt gggtgcctgt agtcccagct actcaggagg ctgaggcagg agaatggcat 

258 61 gaacccggga ggcggggctt gcagtgagcc gagatggcac cactgcactg cagcctgggc 

25921 aaaagagcga gactccatct caaaaaataa ataaataaat aaataaataa ataaacaaac 

25981 aaataaataa ataaataaat aaagaagcta tgttttggaa ggaaagagag gaaaaggtag 

26041 agaaactcca aggaatcaat gtgcttaaac aaaaacacag ttcaggattt tactgaattt 

26101 tttttttctc attaaaattt tttaatgggt ctcatttact gataatttta aactcagttg 

26161 tgttcatgta tgcaagtctt tatggattgc ctgttatgag cctattgtgt gctgggcact 

26221 gctcttggta ctggggaatc cttgctttca tggggcttac cttctagtgg gggaggtgta 

26281 caggcaataa acaagtaact tgctcatgtc agatggtaat gaatgttatg aagaagagta 

26341 aaactggata caaggataaa agaaagggat agaagaagtg ttatttcata cttggtggtc 

26401 agagaaattc tctctgataa gggcacatgt gggcagagac cagaatgaaa agaggttgga 

2 64 61 gccacgctga gttctgggag gagcacattc caggcagaag gtcaggaatg caaaggccct 

26521 gaaatgggga gcacttagct tgtttgtgga acagcaaagg ctcgcagccc ttctgggcca 

26581 ggaagacacg acatctctat attactttct acccaagatg cctgtcctgg ttccttgctg 

26641 cccttgccct gggctccatc tccccaactc cccctttctt tgtaacaaga ttcccgggcg 

26701 tccttcaatc cataggctgg tccattttat atccttcgta aaacaatgtt taccaaacac 

26761 tatttcccca gcgtgccctg ctcctccagt gctttctatc atgggatttt cttcctagtt 

26821 taattctgtg atatgctatc cctatataaa aatttttcca aagtgaacac ctaaatgtgc 

26881 cccattccct aaaacctgct cctcgctatc cctatataat tttttttcca aagtgaacac 

26941 ctaaatttct cccattccct aaaacctgct cctccagtag ccctttccat ctcaataaat 

27001 ggaagttcca tttttcagtt gcccgggcca aaaaccttag gtttgtcttc attccccttt 

27061 tcctcttaca ctcaacatcc actgtatcag caaatcttgt cagcctaatc ttcaaaatat 

27121 ggccagaatc catccccttc tcatatctct tctgccattg ccctgatcca aaacaacact 

27181 gattcctgcc tggattattg tgataaccta catattagtt tctctgccct tgtctgccca 
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27241 


tagtcttttc 


tcaacataaa 


cataaatcaa 


atcatgagga 


ctccccaatg 


gctttcgttt 


27301 


aattcataga 


aaaagccaaa 


gttcttacca 


tggcctatga 


gattatcctt 


ccttcacctc 


27361 


tccatatctc 


tctgtcctca 


tcttctacct 




tggtctttct 


gctccagcca 


27421 


tactgtcttc 


cttcctttcc 


ttgaaacatg 


gtagtagtgt 


gtcagcctca 


gggcctttgc 


27481 


acttgctggt 


ccctctgcct 


gttaacagtc 


ttaccacacg 


gcttctcctc 


ttatttctgW 


27541 


taggtctcct 


tatgctcact 


ttaccaggga 


gactttccct 


tattattcca 


aatgcactgc 


27601 


tttccctgcc 


cttcttcctc 




ctagccctcc 


atagaccagt 


ctacgctctg 


27661 


ttttcctcct 


cagtacttat 


ctgatattcc 


aaatattaac 


ttgtttggtt 


gttcactgta 


27721 


acttccatga 


aggcagagac 


tccattgttc 


actgttctag 


ccccaggtct 


tagaataggc 


27781 


ctgccgctta 


ttgggtactc 


agttaaccca 


ggtcttagaa 


taggcctgcc 


gcttagtggg 


27841 


tactcagtta 


acctatttgt 


taaataggtt 


aaattacatg 


tcttctcctc 


atgaattctg 


27901 


aacctgagac 


tgcgagcaga 


gatgaggcag 


ctgtgttttg 


aatactcacc 


ttctgcttga 


27961 


gttacaaact 


tcagggtatc 


caccaaggct 


ctgtcctctc 


tctggagctc 


ataggttgcg 


28021 


ctgacagaat 








ccagctctaa 


tctaaagaca 


28081 


ttacaatgaa 


gacagtgcat 


aatgttagag 


ctttcaagga 


tggtgattat 


gttcccaaaa 


28141 




tcaaatgcaa 


caaaaatatg 






tcttgccctt 


28201 


aactaagatg 




tccctcagtc 


ctacaagaac 


ccaaggcaag 


ggcagacacc 


28261 


aggattccca 


agactttgga 


caagcagagc 


aggagttggc 


tggttgtttc 


agcaaagctg 


28321 


agaacaagca 


ctggaacttg 


ggggctgaag 


acagggagcc 






28381 




tggtgggctc 


caggaagctc 


atagcgatgg 


gtctggaggc 


tcagaaacat 


28441 


ggacactgaa 


ttaggagcaa 


attgggatct 


gtgctgtgat 


cccatcccat 


gcacaaggaa 


28501 


gcaaaaggtg 




tgttggccag 


aggaccctgc 




caaagatggt 


28561 


gcaaacccag 


aaggctagtg 


acagggtctt 


acaacacaga 


gtattttttc 


ctgtgccatg 


28621 


ctaggtggcc 


atgatgtgga 


aggtgagaaa 


atgctgggtc 


aggcactgag 


catctctaac 


28681 


ctggtgtccc 


cggtcagcgg 


atagtaggag 


gcggagtctg 


tggagctggc 


gttggagtaa 


28741 


gcgcctgagg 


tgcagtaatt 


caggccagga 


aagacttgct 


tgcaaactga 


ccaggactgc 


28801 


ctgttctcaa 


tgagaggtgg 


gatcacctcc 


gttttggtgg 


tagagaccaa 


atgtaatgtg 


28861 


ttgctggtga 


agaacaaaaa 


tacctgagtt 


attgccaagt 


catgaatcaa 


aatggacatc 


28921 




agggtgcaaa 








ccacacctat 


28981 


ctctaactat 




gagaaacaaa 


taatattaga 


aagaacatca 


acatgacaag 


29041 


ccatgagagt 


gactctgaag 


cttctggctg 


agttctttcc 


atctgttacc 




29101 


acaacagtag 


gcttatggtt 


ctcattttac 


agaagcagag 


gctcagagat 


gttaaatagc 


29161 


tgatcactgg 


ggctgaactt 


cagtgtgccc 






gcaagagaaa 


29221 




catatgaaat 


ctcctactct 


ctacctgctt 


ccttccacct 




29281 


cgctcaagtc 




tgcccctccc 


ctatgctccl 


ttctttcttt 


tcttgctttc 


29341 


tcatcttcct 


caccatcaag 


agttgtctgc 


ctttgcagtc 


tctacttcct 


cccaatgtgc 


29401 


tctgactgct 


cactccatct 


cctgaaaatg 


ctttcatcaa 


tgtctctaat 




29461 




caatgggcat 


atttaggttt 


catcttcctt 




aagccttcca 


29521 


tagagttgcg 


cactcatgac 


cagactaaga 


cgctggagcc 


tctcacatct 


gaagagatga 


29581 


tggcaccttc 


cttccaagtg 


tgtacttaaa 


aacttagtac 


atgtaagaaa 


gttcaacatt 


29641 


ggcctggttt 


tttctaagga 


tgctttcttt 


gaaatagcac 


attttcctcc 


aagtattgtt 


29701 


tctccaagtt 


gggggtgcca 


caagaccaag 


ctttgctgat 


gtgctggagt 


cctaatgcca 


29761 


gctttcgcct 




tgatctcccc 


tgtggctgct 


ctttggcttc 


tgtgaccttt 


29821 


tatggctttg 


gttctccttc 


tgcttctctg 






gctggttatt 


29881 


ccccttcttc 


ctttatatgt 


ttgtcttctc 


catatttctg 


tcctcatctc 


tcatgtctca 


29941 


ctctatacca 


gttgctgttt 


aaccacaaca 


acctctgtat 


actaatgatt 


cccaaatcca 


30001 


tatgtggagc 


ccaagcctct 


ttactgggct 


cagatccata 


ggtctatttg 


acagctagat 


30061 


ttctaaactg 


gttgtttcat 


aggaggacat 




acatccaaaa 




30121 




gaaaccagaa 


gctctcccac 


tgtagttctt 




agggcgcctc 


30181 


cttcctcttt 




tttgccttgt 




agttaatcac 


ccagtactta 


30241 


tgattctgcc 


tcttagaaag 


ttgtagaatc 


tgctcactcc 


tttctatacc 




30301 


ccactgcagg 


ccattatcag 


ctcttagcca 


cataggatcg 


taagagatgt 


ccaatggtct 


30361 


cttcgtgtcc 


agctgtgcct 


ccttctcacc 


catcttccac 


actagagtca 


gagtatttct 


30421 


tctaaaacat 


cacccctatc 


ttatttctgc 


tccccttttc 


aactcctgtg 


ccttcaaaag 


30481 


agtccaaact 


ccttaggatg 


gctttcgcag 


ctgggcatgc 


tctctcccct 


gcctacctct 


30541 


ccccatcatc 


tctgagcccc 


ttaccattct 


gcacttcttc 


cagttccttg 


aaccatattc 


30601 


ctttaccttc 


aggccattac 


atgcttttcc 


ttttgcctgg 


aacactcact 


cctttctcct 


30661 


ttgcctaaat 


gactctgaca 


cagtcctcag 


ttatcaggtc 


aagtacactt 


gcttcagaat 


30721 


gcattccctg 


actagcacag 


gctacatgat 


ataaaatttc 


atggtactct 


aatactttct 


30781 


ataacttagc 




tgattactgc 


ttgcttaatt 


gtgtgtctcc 


cttataaaat 


30841 


gtaagYgttc 


aaaggtcagg 


gaccttgtgt 


gtctcactca 


acatacgtgg 


tatatattag 


30901 


gcaattaaat 


atactatttt 


ttgttttttg 


tgagacagga 


tcttgctctg 


tctcccaggc 


30961 


tggagtgcag 


tggtgcaagc 


atggttcact 


gaaggcttga 


actcttgggc 


tcagttgatc 


31021 


ctcccatctc 


agccttctga 


gtagctggag 


ctacaggcat 


gtgccaccac 


gactggctaa 
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31081 ttttgttatt tatttaattt tttttgtaga gatggggttt tgccatgttg cccaggctgg 

31141 tatccaaaca ccagggctca agcgatccat ccacctgggg ctcccaaagt gctaggatta 

31201 caggcatgaa ccaccgtggc tggccaatta aatattattt ttgaatgaac acatgaatgt 

31261 gtctaaaata tgaaaactaa ggcaaatcaa tggttgaggg tgccacttaa aatggaactc 

31321 tccaaaagag gctgtattcc attatcacga ggttaggagt ttcatgcttt acctacctag 

31381 ctacctcaaa tcaatatgtt cttaggtatt ttttKggggg gaaaatatta attttccaaa 

31441 gatgatctct ccRgagctat tgtttcttca ttctcaaaac aaatagataa caaaaaatca 

31501 caacttaata aaaactaatt aagcagtagg tcttaataag tctcaaagca gaaagataaa 

31561 ggacagttta gtaaaatgtg aaaagtagaa gaaaggtaat tatgtagtta tgtagtaagt 

31621 ctaggctaga attaaaatag gtaacccgga atctttcctt tctactcctc tcctgcttcc 

31681 tcaggacctg aatgatctca atcaactgtt tagcctggca aaattctgca ggtacattct 

31741 ctgttctctc tttcaaactg gctaggcaga cttggctgaa agaattaccc tccactgagc 

31801 agcttgactg gtctctttgg ggaaggaatg ataaacttca gcttcccagc ttttagggca 

31861 acatgagcct ccagacccga ctcgtggaag aagttggtRt tcatctggac cccactccta 

31921 gcgaagtccg gaatgatgat gcccatattt gtcacaaact ccacagacac ggagggtttt 

31981 gccaccagtt cagcctgcat ctataagtca gaaaacaacc tattcagatt cattaaatac 

32041 ttcagtcccc tgtcagtcag atcaaccacc ctttctcacc tccgggcaaa gatttcctgg 

32101 ataactcaga cctttggaaa cattactggg atttgtttgg aagaaggaaa gcgagttctc 

32161 agttctctag agttggagta tactacccag aactagaaag cacctgagtt aacgtgaggc 

32221 aaaaccagat taaaaagatg ataggaatac tcatttgttg agagaactga gttcttgtct 

32281 tatggccata ccactactgg agctagtgag gtagtgcatt ctggtggaag cttgaagttt 

32341 ttcataaaaa aataatgagg tgattacaat gatgaagcat tttgtcttga agtggaaaca 

32401 catttttaaa tatgttttaa caagaaatgc accctggaag aaagtaataa cctaagaaat 

324 61 caaaaggcaa acagaatctt acgttggcta cttccagttt tactccagcc ttggctccgg 

32521 gagcaatgac tccagatgaa gatatttgca actgtaatcc agctccagtg gggagttcaa 

32581 aggcattctc catgaagatg tagtgaagaa aaaagtcatt ctttgagccc ttcctgatga 

32641 cctctccaat ctgtagaccc aacaagggag agcaaataaa agtaagtctt tttaaagtcg 

32701 gttttgttaa ttacaacctc ccatacattg gagagtaatt cctctttatc tggaaaggaa 

32761 ggactagcat attttgatga gctgaatagt ttgataaata aagatcaaac tgatgttttt 

32821 accgttttca gtgaatcagg atataagaaa tttcactaga tagatatcat gtcattttca 

32881 agtggactca gaaggctctt aagaatattg ctgggcctca gagctttatg gactttaagt 

32941 atcatatatg ccatggctta attctggtgt tctggagtct gactgtaagt gaaggtgtac 

33001 ttgaaatgta ttatattatg ataaaatcaa ttttttgaaa ccaaaggcct attgagatga 

33061 tgtacatatc aatttgcatt gggttttatt ttttaaataa tatttcaata aaatagcttg 

33121 agacctgttt tcttaaagtc aacatttttt taatcaagcc ataggagtac atttatatat 

33181 ttccttttat gaattaataa taaaaattat agcatattta gatagtgaat tatagtttgc 

33241 caaatacttt cttttataat cattgtatca tttcaatctt aaaaggacct tcaggtcagg 

33301 tgcagtggct cacacctgtt attccagcac tgtgggaggc ccaggctgga ggatcacttg 

33361 aggtcaggag ttcgaaacca gcctgacatg gttgtcaaca ggcttgtctc tactaaagat 

33421 acacaaatta gccgggcatg ctggtgcacg tccacagtcc cagctacttg ggaggctgag 

33481 gcaggagaat tgcttgaacc cggaaggcag agttgcagtg agccgagatt gtatcactgc 

33541 actccagcct gggagcaaga ctccatctca aaaaattaaa aaaataaaaa taaaaataaa 

33601 aggaccttca gcaaaggtag aggaaggtat accgaacatt gttttccaga tgaataaatt 

33661 aatgctctta aaaatacagc taacattatg aatagcttaa tttctaaatg ttaacatttc 

33721 catgtgatcc aagagtcatc ttcagtgaaa ttcaaggcaa acctccatct ctgaagaaag 

33781 tacaagcatc ttttcgggct tgtgcagctg ggatcgtaag ggagtctggg cgatctaaaa 

33841 aaaaaccaac gtctggtctc atgggccccc agtggggcct gctgacttac catctggggg 

33901 atcccctgca gagtgcgggc acccatcaga agcagctttc ccaggagctg gaggtcatgg 

33961 agactggcaa aaccaagctc ctctcccaag atgcggaggt aggctctggc ttccgggact 

34021 tctttggatt tcaaatcttt aatcagcttc tcaacactga gcattattcc atttaccata 

34081 tcctgagagt ttagtaataa aatggccagt gagatgtcag caatgtcaaa cacctttcag 

34141 ttcccaatgt gggacctgtc tgatgcagcc aggatgggcc taaaaaatgc tccaggtgag 

34201 gaacagggag acactgaagt ccaggctaat tcctctaagc agagattaaa gaactaaggt 

34261 cttgtcaggg atagtggcac tcctaaagct attcttaatt aaaaaatctg tagacatagt 

34321 aagatgtggt gggatgagag gaggggtccc tattctccag tatgccagga tcctcaagat 

34381 tagaagatcc tctatccccc acccgttccc tgcttagcct tctcttcttt gaccagtgaa 

34441 gactacaagg tgtttcttaa gaaaatgtag ctgttatata aattcaccag aagtttgaaa 

34501 aacacttgat cctagacaag ttcttctcag agagaagaag aatctcagag atggatgccc 

34561 aggcattggg aaaaaaaaaa tgtgaaactg acagactcaa agcagatcaa agatcctcgg 

34621 cctcaagtgg gggtcaggaa attagaagat ggagctcgtg ctcaacagtg agcctggagg 

34 681 ggtaaattac tgccttgctc tgcaaagttg aatgtgcata caagtcacat gaggtcttgc 

34741 taaaatgcgc ttctgattca gtagattgtg ggtgaagcat gagaagctgt atttctgacc 

34801 agaccacact ttgggtagca aaaaattcaa gaataagctc cagatcatac aacctatttc 

34861 cctccttaaa tgggggctca ttgctagctt caaagtggaa gtttggtctc atttgctagt 
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34921 gcactgatgg gagtgagagc caaagacagc agttaataat aatgaaaata ttaatttaga 

34981 actcgtaata gtgtctgctt attgaacaac caatgccagc atcaggcact gtgcttggca 

35041 ttttagatgc cttatttcat tgtctttaaa taaccttgtg aggtttggac tgttattagt 

35101 agtctgggat acagacagaa acagatacac ataatatcaa ccaacttccc caagtgcgca 

35161 cagcttcaag acagggaagt tagaattaaa tctatgccca gagttcatac tttttttttt 

35221 tttaagatac agtctcacac tgtcacccgg gctggagtgt aacggcgtga tctcggctca 

35281 ctgcaacctc cacctcccgg gttcaagcaa ttctcctgtc tcagcctccc gagtagctag 

35341 gattacaggc acccactacc atgcccagct agtttttttg tatttttagt agagacgggg 

35401 tttcagtatg ttggccaggc tggtctcaaa ttcctgacct tgtgatctgc ccaccttggc 

35461 ctcccaaagt gctgggatta caggcatgaa ccaccacacc cagcccagag ttcatactct 

35521 tgttatccta gagtacttat tgtgagtctg gtttctgggc acactgaatt caggagatct 

35581 ttaactgcag aggatactgg cccttacccc agcaggtctg gttgataaaa accatagtta 

35641 tcccttcagt tagatagtat tttgaggact tccatgctta gaaaagaatt gtttttgcat 

35701 tgagacccaa agctttcctt aagaagatac ttcacaaata cacacctgct catgtttatc 

357 61 atctttggta tagccaaagt ggtccactaa gaccttagag acaccatcag gaacttgacc 

35821 attaacccag tacaaagctt tgttgacact gtctgggaaa aatccttgct tcccaaaaag 

35881 agcttccaat gttggctcaa agccttttcc ttccaagcca atctgagaaa gaaaatcaga 

35941 caagaaaatg gcatcaggtt tctttgttgt atgccagcct agtagtcccc actcttgatg 

36001 tccatttatc taaacaagta tttgaatacc acaggccagg agctgacctt agcatttcac 

36061 aggagctgct ttattaaaat ctcactagaa tcttgacctt attacttgct tttttctaga 

36121 agaggcagct aaggttcaga taggacaaat aattcaacaa aggattcaga gttgggagtg 

36181 atttgagatt tgaagcagat ctgactaggc agcacatatg cttccttggc tttgggactt 

36241 aaagacgaga catttgcatt tcaatttttt tttttttttt tttttttgag atggagtctt 

36301 gctctgtcgc ccaggctgga gcgcagtggc gcaatctctc ggctcactgc aagctcagcc 

36361 tcctgggttc acgccattct cctgcctcat cctcccaagt agctgggact acaggtgcct 

36421 gccaccacgc ccggctaatt ttttgtattt ttagtagaga tgggctttca ccgtgttagc 

36481 caggatggtg tcgatatcct gacctcatga tccacccgcc tcggcc.tccc aaagtgctgg 

3 6541 gattacagga gtgagccacc tcgccaggcc tgcatttcta ttaatgttaa gaagtcatgc 

36601 ttcaggtgac ccctagcggg gagagaggaa ggcggggaag gagggaaaga agaaagcctc 

36661 agaatcatgg taggaagtgc ctggtggttc ttagttttcc tctgggtagc tcctggctcc 

36721 cagggactct ctgtttatga tgctgtacaa aatgggctag agaacctcaa actcttcaca 

36781 cttacctcga tgaggtcagc tgaagcaaat ccaaaggcag tgagggtagt tttcagcatg 

36841 ctttctttag gaaggtagtt atttggatca aatataagat tcccttctat tttggctgag 

36901 gctgggtcaa gtgatggaag agaaacagat ttgtagagtt gatagttccg agagaatttt 

36961 ctgaagtcca tgacagttgg aagttgagat tctttcagaR cttctttcac taactttttc 

37021 agactagata agaagaagta tattttgagc tgacacacca tgttattatc ctttgactct 

37081 tgcaccccaa gtaaatatgg atttccaatc actaccaaaa tgtcttgatt tcattgaccc 

37141 taagtctttg ggtctagatc tgctacacat ttgcacaagt gtttgtttca gaagcaaggg 

37201 cagacagtgg ctatgccaaa acctagggtt ggaattccag ctcagggccc tcagtggtat 

37261 atggggtgaa tagctcttac ttactcttgg atatccaatt cttctgagtt caagatattg 

37321 gcaatatggg aagccacaaa gttcttcact tgctcattct gttcccatgg tagaatttgg 

37381 acaattttgt taatatctgc ctgtgaagga ctcctcatca acataagata ggcagccagt 

374 41 cgcttatctc ccggagaagc atcatcaagg aaagtctgaa gaagaacctc ctggtcctgc 

37501 agtcaaaaga ggagatggtt atcactgtcc tgtggtcaga acacagaaca tgcctggcaa 

37561 acactggcat tgtctgctag ctctttctta agcacaggtc taatttctct gtaatcgttc 

37621 ttcaaatgct ggtattgaat cttcttgcca gtgtttccta gagcactatc aagtaagggt 

37681 tcccagaaaa agcctgtgga atgcctgttg aattcaattc cattaaaaca cataaattat 

37741 ggccaagttg tgatttgttt ggagatccac cactaagtga aaatcaagtt gttttaacgt 

37801 aagttatttt aatgtgagga taaagatgag aaggggtagt aagagtttgg ggctaataaa 

37861 tagggtagtt tccaaagttc tggagtcttt gcacctaaga gggggccaag ttggctatcc 

37921 tagcctaagc ttattggggg aaaattaagc atgtttttcc atgatgagag ggatggtcaa 

37981 tctggtaggt ggacggtagg aagcaaaaac atctcacgtt ctgcatgttg acatagcagc 

38041 aaagtcaagt atttctctca cgtcacatac tgctaggcag tcaagtcaat aggcttgttg 

38101 aaatttgcaa ttagaaaaca gtagaggcca ggtgcagtgg ctcacgcctg taatcccagc 

38161 actttgcaag gctgaggcag gcggatcacc tgaggtcagg agctcaagac cagcctggcc 

38221 aacatggcaa aactccatct ctactaaaaa atacaaaaat tagctgggtg taatggcaca 

38281 tgcctgtaat cccagttact caggaggctg aggcagagag aattgcttga acccaggagg 

38341 cagaagttgc agtgagccga gatcatgcca ctgcactcca gcctgggcaa tagagtgaga 

38401 ttccatctcg aaagaaggaa ggaaggaagg aaagaagaaa gggagggagg gaggaaggaa 

384 61 ggaaggaagg aaggaaggaa aggaaagaaa cagcagaata aagtcagtag atgaaatcta 

38521 gagtctcatt cccctagtac cttccaaatc cttgttaata aactttcact ttcagacctc 

38581 ttcttgtgga ctttaccttg tctttaggct ccattttccg cagagcctgg atggcagctt 

38641 tctggatcat cagtgatggc tttgtacttt ggacacattt Saggattgaa gacttgagtt 

38701 ctggagttaa ctgctccatg gtttggccca tatttccaat gacctgcatt gaagaaaaga 
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387 61 aacaagaacc catcagggtg caggagaggg 

38821 gaaatgatgt atgtcatata aaagactgag 

38881 tcatccccag tgcagtcatc ttgaatctgt 

38941 tcctgggtcc ctgtagggtt tgtcttatga 

39001 cttggtaacc ccagttaggt ttgtcttaaa 

39061 ataaaattca tatggaatcc aaaaagagcc 

39121 aacatagctg gaggcatcac attacctgac 

39181 taaacagcat ggtactggca taaaaataga 

39241 ccagaaataa agtcacatac ttacagtcaa 

39301 cactagggaa aggacaccct tttcaataag 

39361 agaagaataa aactggactc ctatctgtca 

39421 aaagacttaa atataagacc tgagactata 

39481 tctctggaca ttggcctaga caaagaattc 

39541 aaaacaaaaa atagacaaat agaacttaat 

39601 aataatcaac agggtggtaa cctgcagaat 

39661 atggggtact aatatccgga atgtacaagc 

39721 aaataatccc attaaaaagt aggcaaagga 

39781 atacaaatgg caataggcat atgaaaaaat 

39841 aaattaaaac cacaatgaga taacatctta 

39901 caaaaaataa cagttgttgg tgaggataca 

39961 gggattgtaa ataagtacaa ccactatgga 

40021 aaatagaact accaataaat ccaacaatcc 

40081 aatcattata tccaaaggaa acctgcaccc 

40141 caaagacatg gaatcaacct aagtgtctat 

40201 gtataggcaa taaaatacta ttcggccata 

40261 catggatgga actggaggtc attgtcttaa 

40321 attgcgtgtt gtcatttata agtgggagtg 

40381 ggaatgatag acaattgaga ctcagaaggt 

40441 attacttagt gggtacacta tatgttgtct 

40501 aactactgca caatctattc atgtaacaaa 

40561 aaatgtaaaa aagaaaaagc caaaaaattt 

40621 acatggtgaa accctgtatc taccaagaat 

40681 acctgtggtc ccagctactc aggaggctga 

40741 gaggcttcag tgagccgtga ctgcatcact 

40801 atctcaaaaa aacaacaaca acaaaaaaaa 

40861 aaaaaactgc taactaatat tgaactgaag 

40921 gaaagtgtgt tgatgtttgc aatttacttt 

40981 ggatggatgt atatgtgata aagcaaatat 

41041 ttttctaggg gttttccctg tgaaattctg 

41101 atataatgta gagaaaatat ttttaaaaat 

41161 agtcattacc ccaaaaatga tcaagaaaaa 

41221 ggaaggaggg gttcagtttt aatacagaga 

41281 ctaggaggag aaatacagtg tggaaactca 

41341 ggtggctcgg ctgcgctgat ccctcgccat 

41401 gggctcgggg atcagggcca ccaggtaggt 

41461 cacacgtttc agccactgga ggatgtgagt 

41521 ggcttgtaaa gtgatggggc tgagaagaaa 

41581 agggcacata aaatattgct catggtgtgt 

41641 ttcactattc aaatctaact tcaaaaccca 

41701 taggaatatt acccacagaa gaagcccaat 

41761 ctgtagcaac aagaagactg ttatcacagt 

41821 caacattagc tgggtctcat tcctggcctc 

41881 agccagtgcc ttgaagggta gagaaatcat 

41941 ccagcctata agcttctgga gagcacctgc 

42001 aaaatgtggg aactattctc cttctgtttt 

42061 agtatgcgcg tgtgtgtttc atggaactca 

42121 atcatgaact gattgactaa ttgattaact 

42181 tccatttggc caaggtttga aagttcagtc 

42241 tgtaaccatt agatacctgg acacctcaat 

42301 atcactgagg cctctcagct cagtaaccag 

42361 ttgctcagag atggttagtt ttttcagttc 

42421 ctttggaggt gatgtggatt tggtgctctc 

42481 aagatggaaa gtgtcaaagg aactctagct 

42541 ggaagctgga aattgtggag tatcagcaca 
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aagtaaaagg 


tgtccaggaa 


aagtgcttct 


attacccgca 






tccatcaggt 


aattagcaat 


qtccaqcaqc 


tagctacaga 


ataagagaag 


aqaqtcaqqa 


acccaaactt 




aaaaataatt 




aca 033 


aagcaaaaag 


ttcacattat 






cacatagatc 


aatqqaacaq 


aatactqaac 


cggatctttg 


acaaaaYtqa 


caaaaacata 




aaaqataqat 


tqccatatqc 


ccatataaaa 


aaatcaactc 


aa atq ate 


aaaatacaa 


aa 


"^aaaact 
aaa'acaaca 


qtqaataaqa 


cctcaaac^c 


c^taaaaca 


taaaqtaaaa 


aqtttct ca 




gggagaaaat 


att caaac 


tattcatcca 




actcaacaaa 


aaaatccccc 


catqaataqa 


catttttttc 


aaaa aa ac 


qcataacatt 


actaatcatt 


aqa^aaat^t 
g g a g 


caa caa 


c t 








cac g ga 


aaacaataca 


gagatttctc 




cattactggg 


tatataccta 


aaqqaaaaqa 


atatgtttat 


cacagcacta 


ttcacaataa 






t 


aaaaqaataa 






qtqaaacaa 


a a t 
cag cacag 


t 

aaagacaaa 


aaataat t 
aa aa g g 


cacacaagga 


ca ag g g 


g ggaag gg 


taccct^aaa 


a 99 gagaa 


gggtgatgga 








ttccacaUd 


atttatataa 
a a a aa 


catcaaa'"''^ 


aaaacct & t 
gc 


a5 ta cat° a 


acaaaaatta 


tcacttca^c 


gg^agca gc 


ggtgggagga 




c^t'^acc 




ct t aca 




acaaaacaaa 


caaacaaaaa 


tt 


ttaataatat 


qcaa ct ta 
aagc g a 


atactta 395 
a ac a 9gg 


aaaat cttc 






aataacactt 


aaat^t" 9 


agatagctgg 




tatgttcaaa 


aacttttata 


tcaatttqtq 


tttgctgatt 


tcttatttca 


acacaaqaqt 


aaggagcaga 




t 


gcaaga g 


tcctctgctc 


cttqttqacc 


gcgtggctca 


gcgcatacaa 


ttqaaqatc 


c cgcagc 


gctgtgctga 


qaccacatct 


atcagaaggg 


ggttggcatg 


a 


a^ttataca 


a accaccttc 


qacatqqata 






cctct cca 


a a ccctt 


aatcacctca 


act qaqct 


caqaacc 


atgetttect 


aqaaaaqt 


tccaaqaqqq 


gactgtggat 


cctttqgcca 


acacacaaaa 


a gec ggc 


a tcccttct 


ctcaccttca 




attatatttt 


tcgtctgagt 


tctctctcca 


aatagaccta 


ggaattaaaa 


gttacccatc 


aacacacaaa 


tacatagctg 


ccttgaacac 


gcgcagcagc 


tgatagttct 


ctatccagca 


ggattgatat 


ccaaatggtc 


cctgagattc 


agttaccatc 


agttttataa 


aaagttgagc 


cagctgtggc 


aagagagatg 


tgactgette 


cttattgaag 


agattagctc 


tctggatatt 


ctggagagtc 


ttcaaaacag 


cttcggcctg 


aaatgcgagg 


cccatcttct 


tagtacctgg 


ttcttcatct 


caaccatatc 


tttgtctact 


ggggaaaagg 


gaaagaaact 


atcctgtatt 
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42601 caatgcctgc tagatctggc tctgccatag gtgattgact tgttttcact gactcatcat 

42661 cctatccctg tggggtggca ttattgttca atttaatgat aaattcagcc ctgcttctga 

42721 gacccacaga gtttttgggc catgtaaatt gctcatccct ggatctcagc tctgagtccc 

42781 agagatgaga caaagagatg agacccagag atgaggaagt gtgacccaga gatgagcaac 

42841 ttaggtttcc caagagctct cagggtctaa gaggtagagc taaagtggaa tccagacttg 

42901 tctgagtcta tcatcaggtt acccttagct tgaaataatt ggtgaggagg Wgctactgtt 

42961 gacatggtta caactgggac caggcacatg ggtgcttatc accatttctt ctaattgggt 

43021 ctaccagcag cttgtgggga ggggagacac ttttgtatcc tctccaccac ctactgtgac 

43081 ctatgccagg aagagaggta aaagtcatca tggaaatgtg gtgtaatgag aatagtcctg 

43141 gcttagatta caacctggca cttattttcc cccctctaat attctgcggc cttgactaca 

43201 tcaaactcta agcctctctg tgtcactgtc tcctctgtag aataggtata aaatcacatc 

43261 tctaccacct gacatcacag gttgctatga gcaaaaagga caatgaggta atgtacaaga 

43321 aggaatttgg acagatataa atacaataca atactgggta agggttggac ttgagattgt 

43381 tagagttcct tctacctcta aagactgact cctgaggtta ctatctggcc agactctgaa 

43441 ggttctctcc cacttggtcc acctcgtctg ggacagctct ggatcttatc acaggatggg 

43501 tgatgtcagt tctatcaaat atgtcatgtt aaacttagga ttccagtttt ctatttacaa 

43561 atgcctaagt agctttggga acttcttttc ctttatgcca ttgcaacttg acatcatgaa 

43621 atgagtttgc tttctcacta gaggtagcca gaacaccagt gtctgtatca cttgttagtc 

43681 agcagacatt taacagggct cagcaagtgg ctaagccatg ataggcacat cttgagtaga 

43741 ttttccagca actatgtgga cagaaactct taccttcacc aaagaagcgg ctgttgatct 

43801 ttggtgtgtc ttcaagtttc aaagtctgtg tcacttgtgc taccatccca tacttattcc 

43861 tggtaaccaa ggaagcacac catgtcacgg atggccagaa catactattc tttccatgtt 

43921 gaaggttttc cctgtctctg catctaccca agtcctgccc atctttcaaa gcatgggtaa 

43981 atccagccat tgttggccct gaatgaataa catccacctc ttcctggtca cgctagttat 

44041 cctcccatca aaaagacatg cgtgccttat actctccact agtctggagt ggccagaggt 

44101 aggaactagt gcaatgtctc aaaattcttt cgtatcttcc acaacataga gccaagaata 

44161 tggcagttac tcaatatata ttcattgatt atcagttttc aaagtggatt tggatacaca 

44221 agtttccagt cagtatccca aatcttccat gaaacctttt ctaaccaggg taccctgcag 

44281 tgatcctcag gttttctgga tctacagccc ttaaagaatg ggtcttagat atcttttgtt 

44341 ggtcttggat tgttttgcat gcctaggact tttctgccaa atggcctgtt cgcttaaaaa 

44401 gggggacagg gaggggcggc attttatccc tctccattcc tccctcccag gcacaggttt 

444 61 gcctggaaca gagcacttga gaagtgttca gttcacactg acccattaaa tgacaaatca 

44521 ggggtgcatc acatgaccta cttgtaggag aaaggcagga agaggtgttg ctccttgcag 

44581 atggcttctg ccacatgctt cctcttagcg tccagtgtgt actgacagga ctggctgctg 

44641 ctgatcagag ttgacaaggg gcgggtctat gaaagagatt ggagacgagc attttgatca 

44701 gtccctgtat cttctgttaa aagcatttac cttcaaggta gaagggagca ggagtcctgt 

44761 accactagat aaactcagag aaagaagata actgggtact tgacatttag accagggggt 

44821 gcaacaagtc ggcatcccca aagctgagtc aagctgtaga ctcctctttt tccaccctca 

44881 ctggacaatg tctaaacttt gtatcctcca catgcccatc ccaccacata gcccctcaca 

44941 cacctgctca gtaacttttc tttgcccaaa agcccattct tacatgtctc tttcatttac 

45001 atattctttg cattttttgg gttcctgctc cacatcttcc atgaaatgtt gcccgctgag 

45061 ctacatgaat aattctttct ccttcctggt caggcccagg acttcttgtc tgcactgttc 

45121 agcttatcac cttattgagt ataccacgta tactttattg acctggctcc tgcattagac 

45181 tggaagcatc ctgaggggaa ggtccatggt tcatctgcca ctgtcccttc cttggtgctg 

45241 cccagagtgg ggttgagcaa acagcagatg ctcagaaaag acccctaagc cagtgcatta 

45301 tcctcttctg actgtggcac tcatggtcat cagactccct gttttcaacc ctaaggacaa 

45361 tgaccaggaa cagcgcccag catgacagtg attgcccaag ttattcatgt tcactgagac 

45421 aggctggggc tcatatcagg gaagatgttg caggggtcag gcaggctcag gtaatatggt 

45481 gctccatggc cccagttaac agagaggaga gggtgctcca ggccggtggc agtggggcca 

45541 tgtttggtca gggtggtact gggggtggaa ggacaagaag ctggagcact ctaagtcact 

45601 ccacttcatg ggatgaggga gagggggaga acacaggtct tgggactYct tcaaaggcca 

45661 gaggcttgga gctggcacaa ggagtccttg tgcagaaaag aacagaaggt ggttttgctg 

45721 ccctacatcc atccccggaa ccttctcaga ggtgagtagt cattactctc aagtgatgag 

45781 attagaggca gtttggtgcc agtgacagaa ggacaggagg aaagacagag ctctgggctg 

45841 ggagggagga gcctgactca agccttggct caactgatcc caggccgtga agcctgggca 

45901 gaccttcccg tgcctgctca gggtcctatc tctagtctgt ataaaaaaca gccagggcag 

45961 gctgtcctca aaggtgccca ctagctcaaa agttctggaa ttgtattaat aagaggatgc 

46021 tccttgctgt gcacgacagt gctgacatgg gacttaccat gcctttgatg agagcaagtg 

4 6081 ggctgatgcc tgtgcggatg ggcttgaagc gatcacactg ccccaggtct ctttcagtgg 

46141 atatttctgt tgccacattg cccttcctcg tcttgacggt aaagtgagtg gagcagtttc 

4 6201 catacacggt atcctatgga gRaagaagat gcaaccacat gtattcaaca cgggcaacat 

4 6261 ccttgggtac ttgggaggga tggggtgggg atcgtgaaag aaaaagcaga aggaatctag 

46321 ctttgggagg gactttcttt ttcttcctat gcagagtgtg gtcttgctag tgcctggcca 

4 6381 gcccaagttg ggagagagaa aaccagttaa aggtgggtct gcagaaaggc ctccgcaggt 
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46441 


tgcatcggtg 


tcttctccca 


ttatggtgtc 


gtagagaaat 


tagaacacac 


aaaagtgctc 


46501 


atgggactga 


ggtgaaatga 


attctgtctc 


acagtgaaac 


ctgaaattcg 


taaaagagac 


46561 


cagcaacaga 


tcccattatt 


tttggtgttt 




caggatttac 


tgtgtacacc 


46621 


ataacccagc 


aaacacaggt 


gaagcatcaa 


acaaaagcag 


gggtggggtg 


gccaggactc 


46681 


ctcaatRact 


gttttaaaat 


tagacccaac 


ctgataagcc 


tgcttgggat 


gatctgtcag 


46741 


tgagcctaag 


gggcaggagg 


aacctcgggc 


accagtattt 


cacgccaatc 


cagggcttcc 


46801 


tatgtaacta 


gtcatggagc 


tgactcagtg 


atctgctttg 


tatatggtag 


gactggtctc 


46861 


taacacatga 


agatgagttt 


caagggccac 


tgctatcagc 


tttctaaatc 


ctcaccagaa 


46921 


acaacacttg 


cttggcttct 


tctgtctctg 


ggggaaccag 


gagggcagaa 


atgatgcccc 


46981 


tcttgatgtt 


caggatgtaa 


gtaggttcat 


ctttctccgR 


gtaaaggaaa 


acctgcttcc 


47041 


cttctggaat 


ggccagcttg 


agctcatacc 


tgtcccagag 


agaggatggt 


cacggaaatg 


47101 


tccttctcca 


ttacaacttg 


ctggaagtaa 


gctgggtggc 


actgaagttt 


cttttctcat 


47161 


atttttttaa 


ccaattgttc 


ttctgacatc 


atttatttgt 


aaatatagaa 


tatagctaca 


47221 


catagacata 








agttttggtg 


attctttttt 


47281 




tcttttttct 


ttttcttttt 


ttgaaatgga 






47341 


ctggagtgca 


atggcgcaac 


ctcagctcac 


tgcaacctcc 


acctcctqqq 


atcaaatoat 


47401 




cagcctccgg 


agtagctagg 


actactggca 


tqtgccatca 


cacccaqcta 


47461 


atttttgtat 


ttttagtaga 


gacagttttc 


accatgttgg 


ccaqqctqqt 


ctcaaactcc 


47521 


tgacctcagg 


tgattctccc 


tcctcggcct 




tgggactaca 


ggcatgagcc 


47581 




gcYgtgtttt 


aacttttttt 


gcttggctca 


tccagccctg 


ctctgttctc 




cacccatatc 










ttgttccatt 


47701 


tgtttctgca 


cactcataca 


atcctctgta 


aacatgggtg 


agtgcaaaca 


gagtcataca 


47761 


aagattttgc 


cattgtttgt 


tttatacaag 


tggcattgta 


ttatgcatac 


ttttatcttg 


47821 


tttttctcac 


ttaattatac 










47881 


agattttttt 


aaaagctgca 


tgcagaacat 


tccattccat 


ggctaaatat 


aatttattca 


47941 


cacattgccc 


catttgatgg 


catttgccct 


ctctctttct 


ggattttttt 


taaaccacac 


48001 


aaacaatacc 










cttttatttt 


48061 


catgggctag 


agtcccaaag 


actaaaatat 


ctqtqtcaaa 


qqqtattaaq 
999 9 


tattttaaat 








ctctc tt 


tccacca ca 




9 tat d at ttt 


48181 


cctcactggc 


ctgccagcaa 


caggtgctat 


cactgttttc 


^ tttt^ca 




48241 


taaaagcaga 




gttgttacaL 




ttcttqacta 


ccaqtqaatt 


48301 


ggagcttatt 


ttcatacact 


tgttggacag 


tcattctttt 


qtatqqtqtc 


aqqccatqqc 


48361 




gctgactttg 




tttccractg 


ggtartctct 


gagtttctga 


48421 


ggacctggct 


gcagccactc 


tggttacatc 


aggaggaaaa 


ggtgacggac 


ttatctccca 


48481 


cagcctacac 


tctctcagaa 




acRaaqaaat 


qataaatqtt 


tgagatgatg 


48541 


ggtatgctaa 


ttactctgat 


ctgatcacca 


tacattacat 


qtatcaaaat 




48601 


tctcaataaa 


tatgtataat 


tattgtatgt 


caatttttaa 


aaaagacagt 


taaagtcatg 


48661 


aagatgcaaa 


catggaaagc 




aagaacagga 


gtctcttctg 




48721 


agaccaagga 


ccaaaaaata 


aaccactctt 


tcctcctgcc 


accatacccc 


tctccctcat 


48781 


atacagttaa 


gtcttggaga 


aaataaagca 


taggaaagaa 






48841 


tggcaagaaa 


ggactggcat 


ctgaatctaa 


tgtttagcaa 


aactgaaaaa 


tgggcaagga 


48901 


tggtgatatg 


gtttggctct 


gcgtccccac 


ccaaatttcg 


tctcgtagct 


ctcataattc 


48961 


ccacgtgttg 


tgggagggac 


ccggggggag 


gtgattgaat 


catgggggca 


ggtctttccc 


49021 


gtgctgttct 


cgtgattgca 


gatgggtgtc 


gggagatctg 




aaacaggagt 


49081 




aagctctctt 


tgccagccac 




agatgtgact 


tgctgtccct 


49141 


caccttccgc 


catgattgtg 


agacctcccc 


agccacgtgg 




ccaataaacc 


49201 




aaattgccca 


gtctcaggta 




agcagcatga 




49261 


atacagacag 




tgctaccaag 


ttaacaactc 




gtattcatac 


49321 


acacctagga 


ccctacaaac 


tgtgattgag 


gatgaggcag 


gggtgatgtt 


qaaaatattt 


49381 


acaatgggtg 


cgacatgggc 


cctgaccagt 


cagcagagat 


gcagctgcag 


tggccgatca 


49441 


gcgtgcagtg 


gctgaatgcc 


agcctaggag 


ggggagccac 


cgaagccttg 


gtgctcctct 


49501 


gccctgcggt 




tgccccgcca 


tgtgccggcc 


acagcagcca 


gtgcctctgg 


49561 


gaccccacac 


caaagaccac 


caagcactag 


tcttgactag 




aagaattcac 


49621 


ttgtttaaac 


aaagcatctc 


agttttataa 


tctcaagaag 


tttaaagcat 


gagattttta 


49681 


gaaacacatg 


aaaatgataa 


ttaaaggaac 


ctaactaggg 


aaRgttaact 


aatgcttctc 


49741 


tctttttgat 


gattgtgaaa 


actcagtaat 


tccctgatcc 


acgatggata 


cggaatacaa 


49801 


atacttacag 


tcacatccgt 


gcctggtgca 


aacacacaag 


ttcatacctc 


agcggacaca 


49861 


cacacatgcg 


tgtgctcatg 




cttacctgga 


catggctgca 


gcaaactcct 


49921 


cagagttctt 


ggttttcttc 


agcaaggctt 


tgccctcagg 


gttgaagcca 


tacacctctt 


49981 


tcaggRtgca 


ctggctggtc 


ttcaggatga 


agctgcagag 


ctggggaacc 


tccagctcaa 


50041 


cctgagaatt 


cagggtagca 


gagcattgag 


gttgtctatc 


aagaatgaga 


ggtggcccct 


50101 


gaagcccagg 


gcttaatctc 


taatcagagc 


accaaaggga 


atggtgctgg 


gaacaccact 


50161 


gcctgcgcct 


caacaccaca 


tgccttatca 


acatgcctcc 


tgggttctct 


gtgcaccaac 


50221 


ctagacttag 


tcctattgct 


gacgttttcc 


ccctcccggg 


taacacattt 


cttaagtttg 
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50281 cccctaggca tgggaaggag gatgtccttt tattggttct aaagttactc actttaatta 

50341 taaagagctg tggttaaata gaagcgctgc agactaggag tgaaagtgaa gaagaaaaac 

50401 agaaagcagg aagagggcca tccttcgttt ccacagcaaa tgtctcctta atgtcaccca 

50461 aaaaactggt tatatctatt agggcctatt tagagctttg catatagctg gagtttcaac 

50521 ggattcctac ttattatcca gcactattca aataacttta tagaaatgtt gtacatgtgt 

50581 gctgttcaat atgggagcca gtagccaggg tggctgttga gcagttgaaa tgcagctaat 

50641 gtgacaacga atatgaattt ttaatttcat tccatttaaa tagcccaatg tggctcatgt 

50701 ctaccatatt ggacagcaca tacaagagct acggtactct ctaaaaaaag gtgactgctc 

50761 agcttgactt ctcttcccca cccaaacccc aatagcagcc tgtagatctg ctccacatgt 

50821 atgtaacatg agtacaacca gtctcaataa taagcaaagt tttattttag aacaaactgt 

50881 atgtttatat ttttttcttc tttccattca tttttcagca acagattctg tttgacttaa 

50941 attataaaaa ctgcatttca cagtgcgatt ccgagttgcc tgcctcccat agctcaccta 

51001 ctgggcctct ctcacgctga aatctacaga cccacactgc tgctaatcta gatcatggat 

51061 tcctattgca tctgggaagt taacgggaaa atacttctga cttgcgaaat ttggtggggg 

51121 cagaccacat ctcagcaatg tggctgactt acaaacagag gcaaagtccc agtgctttga 

51181 tcagattaca acagttctgg gatgttctgc gtttgctcag tacacaccct ccgggaaggt 

51241 cgcgtgttgg gcgcccgctg gaacagggct gggggaaagc tgtgggctct aggtccctcc 

51301 tgcctgcatc ctccatacct tgcagttgat cctggtggca cttcttgaat cagcagtccc 

51361 agggactcca ctggaactct cagcctcata gttgtatgtg tacttccgga ggtgcttgaa 

51421 tcgggtcgca tcttctaacg tggggagaaa tacgtcagcc acatagcaga aatagctctc 

51481 ccaaggacag ccaattctgg gcagagaggg gcagtggcat agagaattaa aaatggtaat 

51541 tcaactcaaa ttatttttta attgacttta tacttaattt tcctttatag atttgacttc 

51601 tccattatgt ttttgctgag gctaatgttt aaattggctg gcatgtcttg aatatctcat 

51661 ctgaggcaca gggaagggag tgacaagtgt caagtaatgg ggctcagaaa atctgcatga 

51721 gagaccctct ggcaaattaa gagatgacaa cattacgcaa atagtactat ctctaatgct 

51781 tttttagctt gaacacgccg taattccgtg actctaagac taccaaatac ttaaggcaaa 

51841 gttcattaag cattaagcgt aactaactta acaaactcct agaaaagaat ttctggaggt 

51901 ttccactgta gttgagagga attttctgaa caattgaaga aaaagaacat ctgggtcctg 

51961 agtccagctg cagtgatgac agacggccac tagatggcgg tgctgcccca tcagaagtcc 

52021 gccccgcggc tccagcacac agggtcgcgc ttggaggcca gttcctttaa cccccagggg 

52081 tcaggtaaat aggaaggggg tggaggttcg atttcttcac aaaggttaaa gtcagtattt 

52141 cctcaccctc acatgcttcg aatcaatgac tagtcactga taaacaggac agtgatgttt 

52201 cttcaaagtg tgcacaggcc agcggagaga caatcccttc cctcccccgc ccccaggctg 

522 61 aacttttggg acagaacaga aggccaggta gaagagagtt ggcatccctt gggtgtgggc 

52321 agaggctcag ggaacttgct tcctggggtc agagcaaggc acaccacgat gccatctcag 

52381 ccctgtagag tgggaggccc tcagggaccc gggtgtagga gagtgcacgg ggctgggcgc 

52441 ccttccacgc cccatgcgca gatgccttac ttggacagac caggctgaca ttttccagca 

52501 tttcctcttc tgtaagacag gagaaagaaa tctgtgagct tcccacgtct tcccagcggg 

52561 tgctagggcc cgacaggggg accaccggca caggtttcac ctttcaggag ggaggcaggc 

52621 tccggagacc ccctcctcag cccctccatc ccgcgccccc catcctgagc ctgcaggggc 

52681 cgccagctgg tccaatcccc ccactcgccc tggaccctgt ggctgccctc cctctggcct 

52741 aggcccaggc tgccccggcc aacctcgtgc cgccggctcc ctcccgctcc ctctgcgccc 

52801 gcagagcggc cgcgcactca ccggccctgg cgcccgccag cagcagcagc agcagcgcag 

52861 gcagcgccag cagcgccagc agcgcgggcc tcggcgggtc catcgccagc tgcggtgggg 

52921 cggctcctgg gctgcggcct ggcctcggcc tcgcggccct ggctggctgg gcgggctcct 

52981 cagcggcagc aaccgagaag ggcactcagc cccgcagStc ccggtgggaa tgcgcggccg 

53041 gcgcccgcac cccatttata ggaagcccag gctgcaagag cgccaggatt gcaaaaggtc 

53101 caaagggcgc ctcccgggcc tgacctgttt gcttttctac actggcttct ctttgagcct 

53161 tgaagagcct cggggagggg gcccacctgg gatgcagccg cagccaccag gggctgggtc 

53221 ccaggtgggt tcccttcccc aagcgtcttc agtgctctgg cgcggccctt cctgtgtctc 

53281 agtggggcca tggccRgcgc ctcagggtct gagaagcctg ccctgaccag gggtgccttc 

53341 ttcagatgac ccaccatggg gacaaaatct ctgcttctcc tggactgaat tgggagccac 

53401 gaggagaacc agtcctgagc gctgtcttgg tggagacgtg ttcccatcgg ttacttcttt 

53461 tccattttgg tggaccttgg atttgcaccc acaccctaat cctgatcaga atctgtggct 

53521 gcggggttca gcccgtgctg ggggagRaga gagaaggggg atgcagggag gtctggtgag 

53581 tgaccagtca ctgcccctga ggatgggtgg cctgcctggt cccagcagga gtccaagtat 

53641 ctgtcttcaa gaaaccccag cgaggagagg cctctgggga agagcaacct ccgagggcgc 

53701 acccctcttg tgcaaagtgt tcttgggttg ttgagaggag gatttcctgc accagcttct 

537 61 aggtttcctc cagtggtggg gaggcggacg aggaaaagca gagtagtgga caggacacgt 

53821 catgttcctc atagacatct ggaaccttct catgcatcgt ttccttctct tctaggcact 

53881 gcccatttcc caccggaaRc ttcagccagc gctcgMtgcc tctgcccagc tgKagggaat 

53941 cagcggtagt ggaatttcag ggacactcgg tttactaacc caggatcact cagaaggggt 

54001 tattgatggg atggcactat gatgagctga gtgaatgtct gagcctggct gtgtccccaa 

54061 ggcacctcca ctctggttag ggagacaagc tgtgtacgca ggaaaccgct agtgagcaat 
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54121 tgtggtagga tagagggggc gacaaccagg taggtataac tgctggggga ccacccagga 

54181 aggcgagtgg gaggcggcca ggagcaagcc ggtagagtgc ggatgggaag tggacagcgc 

54241 ctgttgcaga agtcagtgtg tgctcattgt tacaacttgt cagctttgtt tgaattatga 

54301 gataMcccca gatgtaacaa gctactggtg aagactgatg attccagaag gatcaattct 

54361 gaaacagtaa ctatgtataa agacccagtt ccctcagagg agactcacag aaagaccttc 

54 421 gcctgcttcc tgcacctggg ctccacacct gtccttattc agatattgtc attagccatg 

54481 aactcctatg ggcagctaaa ctccctccag tgatcagttg ctcatccaca gcatattaat 

54541 gttattaaag atggatatta cagaggtctc aactcaaggc tggtcatacc tacaccactg 

54 601 atttgtgaaa ggtctggaaa aagtaattgc tctgaaaccc catttctctg aacactttat 

54 661 ttgaattatt ctatgtggac tgactttcca cagggttcgc tgctgctagt gtttgaggaa 

54721 atggtcctgc ttccatgcat attcacatta aggagagtga gtaagaatat tcaggtatag 

54781 agaagccaaa aggaggtgtc gagctttaat ttacaagcac aagtccaagc ttactctgtt 

54841 acgtgcagat gaaaccaggg tccaatggtc agcatccata gagaatatat acatatatat 

54 901 atatattttt ttttttaatt tatttatttg agatggagtc tccctctgtc acccaggctg 

54 961 gagtgtagtg gtacaatctc ggctcactgc aacctctgcc tcccgggttt aagcgattct 

55021 cctgccttag cctcccaagt aactgagata acaggtgagt gccactatgc ccagctaatt 

55081 tttgtatttt tagtagagac ggtgtttcac catgttgatc aggctggtct tgaactcctg 

55141 acctcatgat ctgcccgcct tggcctccca aagtgctggg agaatgtaat ttttatgaag 

55201 taggaatcaa aaatgaattt gatgacttgg aggcagggaa acattgtgag atgcttggag 

55261 gtggtgagag gactgtcacc atctctaaag gaagaaacct aagactcagc ttccctcttt 

55321 tcctgaWggt ctttggcaag tcttccctga actgggcccc agccagcagt agttatcccc 

55381 tgacagggtc tagcacaacc ccacagagca aatgttgaat tgttgagctg acttgcgtac 

55441 actcacggaa atgctgtaaa gattagtgca tagatttttc ttcaattaca aaatccactt 

55501 agatcctttg tcaaagacta catggaaata cattacttgt gaccaaagat atcacccttc 

55561 atcccttttc ctttagatag agacacattc tggtgtcaca cagattaatc tcagctagtg 

55621 actgtgactt atcagctcat aaatgcaaag tcctgttggg tgcaccatca atctgggtag 

55681 tcatagggct ctgggtaccc attagaaagc cacctgacta gaggaatttc aaggcgatag 

55741 ataatgctga atgtcccagt tacattatct agaagcaaaa ctatccattg tgcctatctg 

55801 cagccgacca gaagggtctt ggccaagttc agggaatcat ggaagctaat aaaggacccc 

55861 agcagaccaa tattctgagt ttagtgctgt tcacRtactg aagtaggtgc ttagaacata 

55921 atttgctgaa tatgaatgaa tgaatctgca ccattcagct ataccccatt ttccaggata 

55981 tttatgcata gcgaccgtga tgcttaaata aatatttcca gtgacataaa gcaaggaaat 

56041 acagtctata ccaattattc ccagccatgc tgctccaaaa tctcatctgg caaataggga 

56101 tcagtattga caacgattaa ttagcctatc tcgtttctgc ctRtgacagc attataattg 

56161 caaatgatgc ccagaagctg gaaagtaaac ttcaaacatt gtagatggaa ctgtgcccag 

56221 ggtggcctgt ttacccagtg acagcatgca tgtgtgagca cgtgcacaca cacacacaca 

56281 cacacacaca cacaaatgag aactatcagg aaagaaatgg cacatttagg tgaatggttc 

56341 aggaggaaga tgatagggtg agccattgtc aaccaaatgt aggcattcca gatggatgat 

56401 taacccctgc gagaagcaaa aagaaacttt ccttctccat cattctgcta cccaagagat 

56461 aaggtcagaa tgttgagtcg cagttcctcc cgggagagaa gccagaagtc agcagggttc 

56521 aatgtgcagt gaggagctgc gtaagtgaat tatcaccctc ttgcctatgt ggatgtcatc 

56581 cttccaccca cccagggctg gctgcagccc cacctactgc actgaatctt tctctgggaM 

56641 cagcccagtt agacttcata gcttgtgact ctgattccct gtcattcagt ttctaggtag 

56701 gacaacgatg atgaaaggcc ttcatacaaa cctgttgttg tcctgaatac atttttctct 

56761 tatagcatta tttgattttt catgtgttta cctgttgcct tgccaatggg agagagaagc 

56821 tgggagagca agaaccatgt gtagttcaca gattggtacc ccttgtcctc tcttcctcac 

56881 tgacaccctt gctaggccag gcagatggta gtcaagcagt aaacactgtg attataatgt 

56941 aatatggtcc atgtgaatag gtttctttca tatgcacact tcatttttac tcttgagtgt 

57001 tgctgcttat gtttacatct tcatttagaa tgcacagtga acttggagct gtaggagaga 

57061 ggaagggtct gggaactggg gccatgggac agtttctacg gctctgggtg gcagtccctc 

57121 atctgtgtga tgagaagaca ggaatggacg gtctcttagc cccattcagc tctgactact 

57181 ttgattctat ggaaattttg gggctgaaaa aacaaacaca taaattattt tgggctcaaa 

57241 cctcatggct attaggagct gtggctgagg atccagaacc atcaagcagg aaggatttta 

57301 tgggaggcca tcgacctctc caaagacctg tgcccacact gcccaagaaa tagaaccctt 

57361 cactcatttt acacagattt ctaaatcaga tgtgggcatg ccctcctgag gatgctgggg 

57421 cacagggaat tgcaactctc cggaagttct tccccacgtc tagctttagg tttcatattt 

57481 gcctgacctt gggtaaactt tcttagatat aacttagcat ttcttttgaa aggcttttgg 

57541 tcagcttttg tcagccactt tttactactt ttaaaaaaag ttttctttat gttctctcaa 

57 601 gactaaggct cagaacgtgt tacctcagaa agctgagacc agtgctggtg ccggatagct 

57 661 ggatggataa acacacctca ctattcccac accagcacta cttctcttca tgtattatgg 

57721 agcacctccg agagcttcca gaccaggaga agggcataat cagacgtcac agccaataat 

57781 gagcgtacgc aatgtgccca gtgtggggtc tacaccacag ttagactata gtggtacgat 

57841 gggggtctcg ggggtcctgg atgggtgaga ttgaactggc tctggaatgg tgggcaggat 

57 901 ttgggtaact gaagagggag gcacactgaa agtgcagtgg caggaagctg ggaacatgtt 
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57 961 ggatatgtct ggcccctgtg atgacgccag gctactggag tctctgggga gaagggagac 

58021 agggggatgg tcagtggggg atacagtttg ccatgcccag gccagggaca gagctttcag 

58081 gctaatgaag cctttgactt aatttgacac taaatgtagt acatatggca ctgaaactct 

58141 ggattgtgta gaaggccatg agaattgggc tgaattctcc ttgttcagag ctatgaaggg 

58201 aaatgtagca acaggtatct gtagtctcaa acatagacag gatcttagaa accaaatcgt 

58261 gactaatatt ctcatcttat agagaaactg gggtctagac aggctaagaa gttttgtttt 

58321 gttttgtttt gttttcatga caagagcaga ggtaaggcga gaacttggat ctttagttta 

58381 taatctaggt tattcattct actctaattg cactaaatct acattggcta cataaaattg 

58441 cttggagatt gctctttggg ccaggcatgg tgcctcgtgc ctgtaRttcc agcactttgg 

58501 aaggccgagg cgggtgtgga taacctgagg tcaggagttc aagaccagcc tggccaacat 

58561 ggtgaaaacc catctctgct aaaaatacaa aaattagcca ggcatggtgg cctgcacctg 

58621 taatcccagc tactcgggac attgaagcag gagaatcgct tgaacccagg agacggaggt 

58681 tgcagtgagc cgagattgtg ccattgcact ccagcctagg tgacagagcc agactccacc 

58741 taaaaaaaaa aaaaaaaaag aagaatcttt gaaatcagtg tattctcttg tgtattagtc 

58801 tgttttcaca ctgctgtgaa gaaatacccg agactgggta atctataaag gaaagaggtt 

58861 taattgattt acagttccac atggctgggg gaggcctcag gaaacttgca atcatggcat 

58921 aaggttaagg agaagcaaag acctgcttta catggcagca ggagagagac gagtgaggag 

58981 cgaaggggaa agagcccctt ataaaaccat cagatctcgt gagaactcac tcactgtcac 

59041 aagaatagca tgggggaaac cacccccatg atccaatctc ctcccaccag gtccctccct 

59101 aaacatgtgg ggattatggg gattacaatt caagatgaga tctgggaggg gacacagcca 

59161 aaccatatca tcttgtaatc tattccttat tgaaagtgaa aaatttcatt gatttttttg 

59221 tgggtttgta tttagaataa atatgattat gtaactcatt acataggatc atagaggttc 

59281 agggcctaga agggccataa ggttattgaa tccaactctt ctccatcaat ctgagaatcc 

59341 ctgggcaccc attaacaggc tgcctaactg gtggaatttt atgaaattag atcatgttct 

59401 aggcagcatg cagtgaagag tttctagaag ggaaacctct ccagcctgtc tatctacaga 

594 61 tggccagatg gagcctgcac atgtggatca gtgctttgtg gtcatatctc aggtctctgc 

59521 tatttctgtc cccaatccgg ggcatagact gtccatcaca gggaaagcca ggaatKgtca 

59581 gtactgaggt ggaagttttt ctgacaccat ctttatctag attctgaagt aaataccaaa 

59641 taactaccag aatggcctga cactgttttc atctgtatgt tgttccctct ctgatagcat 

59701 ggagaggcct caggccattg ccagagccca gactgcttag gttacttggt ctccaaagaa 

59761 gaaagtgggt ggaaatgggc catttagtat caggaatttc ttggttttct ctttttagtg 

59821 gtgcacttaa cttctaatag agtcatttaa aaaaaataat ggccaccttt aggtgttcta 

59881 aggcccaccc tgcagaggcc acagataagt atattcactt atctgcgaat atgctaatgg 

59941 attcacaaca atcaatttta gaatatttta atcacccccc aaagaactct ggtaccaatc 

60001 agccatcacc ccttaagttc cctacctgtc cagccctagg caaccactaa gttactttct 

60061 ctctctacag atttgcctgt tttggacatt tcatatacat ggggtcaaac aatatgtggt 

60121 cttttgcaac tggcattttt cacttcccat aatattttca aggttcatac atgttgcagc 

60181 cttttattct tttttattac tgactaatat tccattgtat agatatgcca cattttattt 

60241 attcatcaat tgatagacat ttgttttgtt tctacttaac agctatcagg aataatgctg 

60301 ctatgaatat ctgcattcaa gtttttatgt acacacatgc tttcatttct cttagatgta 

60361 tatctaggag tgaaatttct gggtaacatg gtaattctat gtttaatcat atgaggaact 

60421 gacagattgt tttccaaagt ggctacacca ttttacattc acaccagcaa tatatgaagg 

60481 ttccaatctc tccacatcct tgtcaacact tgttattatc tgtttttgtt tttattatac 

60541 ccatcctagt ggatgtgaag tggtatctta ttgtggcttt tattgcattt ctatgatggc 

60601 tattgatgtt gagcatcttt ttgtgttctt actgggaatt tgtatatctc ttttggagaa 

60661 atgtctactc aaattctttg gattttgaat ttttaaattg gagtgcttgg actttttatt 

60721 attaagttgt aagagttgtt tttgccttct ggattcaggt ttcttatccg acatagcatt 

60781 tgcaaatatt ttctcttatt ctgtgggttg tctttctact tttctttaaa atgcaaaagt 

60841 ttttaatttg gatgaattaa tgtttttcct ttgttgcttt tccttttggt gtcatatgca 

60901 agaaactatt gcctaaaaca tggtcaagga attttactcc tgtgttttct tctaagaggt 

60961 ttatagtttt aggtcttatg tctaaggcta tgatcccttt tgagttaatt tttcatgtat 

61021 aaaggaatcc ttttgcccct tgctgttaga aattttcagg ttctgtgagc ctgtaagtgg 

61081 ccctgagtta cctcttctgc ctccttgcta atagggcgtg acctgttccc aatgcgggtg 

61141 acatcagccc tattgctcaa tgagcagaat cagtccttat tagggactgt tcctccctgg 

61201 ggcttttcaa agaagtgacc agagctccag tcactgagag gacaggcccc gaacccttgc 

61261 cttttcagag aaaaaaatag agatattctt ggtctccgaa gctgaaatcc caagcttctt 

61321 ttagagtctg taatgtcctg ataagctttc ttcccttttc attcagaaag aaagtattca 

61381 gtggctagag acataaggct tcctctgtat ccaaaacagc ttaacatgtt ttataaggaa 

61441 acatacaaaa ctagcaacaa atacaagttt aaaaaagtga catcaagcac cttggaatga 

61501 ttgcttttgg tgtgaatgag aagaataaga gttgggagtg gggatgcgga gtaaggatgg 

61561 ggaactagaa acaagccaac aaaatgagat agcacccttc acagaccaac aattacagtg 

61621 tgcagatgtt gaagatggtg aatacttcat ctctgctcct cagtggcagc aggaaattgg 

61681 cctatcattg taaatatata tatttgtaaa ccctagtatt tctcaagcac caaaaaacgg 

61741 acccatcatt gtgatagtta actttcataa attatctcat tttacattcc aaaaaatctg 
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61801 caaaatagat tttttaacca gccatcttac aaatgaggga gccagggcta agttttacat 

61861 aactaaccaa attctattgt cttcattata taagtacagg tacctagaag aggcagttat 

61921 gaatatgtaa gatcaaatga ccaacataag attgagtctc agtgactttg gtgtaagcac 

61981 atgagttgcc ctctatctgg agaaataagc tactgtctta ttagcaagat ctgcagtcac 

62041 acaacgcttt atgatttgta aagggctttg gtttccatta tttcttttaa tcctggtagc 

62101 tgtgagtttt acgttacaca tcacaggtga ggcacctgaa cctccctggg gttaaaagac 

62161 tttccaggat cacctggcat ataaatagct gagctagaac tcaaactcag gtgttttgac 

62221 tttatatccc atgcagctca tactacaccg tcctgaatct caatgagagg attaggaaac 

62281 ctgagattct ttatggcatt tgttagagaa ataaggcagg agggggttct gagcctcggt 

62341 gggctcccag ggaggagagg caacacgaaa atatcacagc gattcactgc cagagaagga 

624 01 gatgggaatt agaggcattt cctaggggct gcctttgata gtatccagat ttctgaagaa 

624 61 atgcgcttag ggaaaagcat aaacatacgg aaatacctgt gcttgctgct gtttggatgt 

62521 gttcttaatg taaatgctgt ttattacaat ttttcccttc taaatgtctt cgtgcatttt 

62581 ccccaagtag gtaaacaaga agctgggctc agccatctca gttgtttttt aatacttatc 

62641 ctgcacatgt ccaaattgtg gctttacatg gctgatccta ccagattaac aatctggaat 

62701 gtgagatcct gcatcacact cagaaaatac ctctgaaaat gagttggtat gaaatgatgt 

627 61 gtctgtcgct catttggaac aggccctggc actggagtcc cttggggaac actggccaat 

62821 ggccttctcc accactgctg acccctgggc aaagctggag gccagctcag tcatttaatt 

62881 tgaacaaatc caatagaaaa tggtaaattg aggcaattaa ttaaaatcat tcttttcctc 

62941 ttgactcttg caccttttca gcctggacaa tttagttgaa agtggtgatg gatgcctgaa 

63001 ttatccagat aattacttct ttctcacttc attaataaca tcgccgtRtc tccttgtgag 

630 61 aagtcagatg agctatttgc tcccttactg gtcagaaaag taagagcctt cctgaaagga 

63121 gggaggcgga aaggtgggag agtcaggtgg cacaggcagc ttctgagcct gcctcactga 

63181 ggaccggccc catcctcagg gcaggtcagc tctggtcttg agcctgattc ccctcctgac 

63241 aacgcttcct tctcaccccc atctctcact ccctttctcc tctctttctc tctccacagc 

63301 tctctctctc tctctctctc tctctttctc tcgccccacc accaaatctc agctgcaatc 

63361 tccaccctca ctaggaaggt ggtctgtcct attcttcctc ctctttctca cccttgccat 

63421 ctgttgtccc aatacctctg aattcgttgg ttttttgagt tattttatga acggggatga 

634 81 tggcagatgt ggaattcact actttgctgc cttaacaaag taccacagac tgggcggcat 

63541 aaacaataga cattgatttc ctcacagctc cggattctgg aagttcaaga ttaaggtact 

63601 ggcagagttg gtttcttttt tccccctcat tgctggattc ggttgtttgt tgttgttgtt 

63661 gttgttgttt ttgttttgtt ttgagacggt gtctcactca cccaggctgg agtgcagtgg 

63721 tgcaatctca gctcactgca acctttgcct cccagcttca agcaattctc ctgcgtcagc 

63781 ctcctgagta gctgggatta caggcaaccg ccatcacacc caactaattt ttgtattttt 

63841 agtagagatg gggtttcacc atgttggcca cgctggtctc gaactcctga gctgaggtga 

63901 tccacccacc tcagtctccc aaagtgctgg gattacaggc gtgagccacc atgcctggcc 

63961 tggattcggg tttttaatat ttaaggtttt ttggtataca catattcRta agttaaaYgg 

64021 gactatattt tttctatcct tttaatttta ctctatgtgt ttataactct gataagcagc 

64081 ttatagataa atactgtttt aaaatttaaa attttacttt ttaaattgac agaataatta 

64141 tgcatattca tggagtacat ttacatggga tacatataat gtaatcagat tagggtaatt 

64201 agcatattca tcatctcaaa cattgatcat ttccttgtgt tgggaacagt caatattctc 

642 61 cttctagcta tttgaagcta tgtaacgtat tattgttacc tgtagtcatc ctaaggtgct 

64321 atagaacact tgaactaaaa tctatcctgc tgtaattttg tatcctttaa caaatctctc 

64381 cctatccttc ccgttcccca tcattcccag cctctagtat cctctgttct acttttaact 

64441 tctatgagat taaagctggt ttcatttgag gcctctctcc ttagcttata gatggccatc 

64501 ttctccctgc atctatacgt ggtcttccct ctgtgcatgt ctgtgtccta agctctcctt 

64561 ataaggacaa cagtcatatt agattagggc tcatcctaac aacctcctct aatctcgtta 

64621 cctctctgaa gatcctatct gcaaatatag tcacattctg aggcatttgg ggttagggtt 

64681 tcaacacatg ccttactttg ctcgggctgc cttaacaaaa tagcttcaac aacagaaatg 

64741 tattttctca cagttctgaa ggctagaagg ctgagatcag aaggagggct gtctcctttg 

64801 ctttcagaca gctgcctttt cactgcatct tcacatggaa ggaggatgag tggggagaKa 

64861 gctctctggc atcttttata agggcattaa ttcaatcatg agggtcctac cttcataaac 

64921 tcatctaaac ctaatcacct cccacaggcc ccatctcttc ataccatcac acgggggatt 

64981 agggcttcaa tatatggatt ttggggggca gaactgagcc cctaatagct gaacgggaac 

65041 cgcaaacaaa aataggtcta cacttctggt atttcctgag aaaggctttt aaaatctttg 

65101 ataagattct gtcaactgac tagctgacca ggcacagtag tcctaatggt cttgagagtg 

65161 cctcgaatgt ggcctgccca gtgtctgagt gcttcctgag atgggctttg gtcatggtgt 

65221 gtgcggcagt ggagaaaggt tggaggttgc ctctagggca caacactggc agatttggta 

65281 ctgtactctg gtgaccacac aaccatgaaa tcctgtggca ttcattccag gagtaggaca 

65341 aatccagaaa actactgccc taggacactc ataaagcctt tcagcagcag cagaataacc 

65401 caggaagaag aacgataaag cttgttgact tttgctcttt ggaggctatc tttctcctag 

654 61 cagagtaaac gcatctctag gggattaaag gcaggctcca gagagctatc gactcccacg 

65521 caccttcaag ccagcaatcc ttttagctca agagataaca tagccgctaa ccttggcctt 

65581 ctcaggaagg gcaggtcagg gctttgatgc tgtgagtgat tttgttggga aacaagagat 
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65641 ataagggtgt cccttgcaag aaagaaacac actataaaaa aaactataaa ttagaaaaag 

65701 atttatttac atgagatatt aggcttcttc aggaaagtac tggaagaaat atttttggct 

657 61 attcatttat gagattttta aagtgacatc attgacatca accagcctaa aaagaaagac 

65821 acaataatag catatttggg aaaaaatgat attaaactaa gacaaaaaaa ttatattggt 

65881 ggtctgagga gtgtgatgaa ctcaacagca gtttggctcc attatggtca gagcatttac 

65941 tgtctgattt caatctttta aatttgttga ggcttgttta tggcacagaa gatgKtctgt 

66001 attggtgaac attccatggg cacttgagaa aaagcacgta ttctgctgag tttggtgtag 

66061 ttttctacaa atggcaatta gatcttgttg gttgagggtg ttgttgagtt cctttacatc 

66121 cttgctgatt ttgtctgctg gttccattaa ttgctgagaa tagggtattg acgtcagcac 

66181 ctataaatga agctggggct caaaagccaa aaccaaacac actgtggcct ccagctctca 

66241 atcaatcaat aaatcagtga caaagcatgt attggttaat ttcagcatcc ttggccgtat 

66301 cctggatggt gaaggaaaga ggagatatgg gcttagttaa gaaaacttgg tatttacatc 

66361 atgtatgaaa tagatatgta taggttcatg ctgatgtgct gaaacatttg taacttccct 

66421 ttctaaagat tttttttttt ttgagatgga gtttcactct tgttgcccag gctggaatgc 

664 81 aatggtgcaa tcttggctca ctgcaacctc tgcctcccgg gttcaagcga ttctcctgcc 

66541 tcagccttcc gagtagctgg ggttccacca cacctggcta atttttgtat ttttagtaga 

66601 gattgggttt ctccatgttg atcagactgg tctcaatctc ctgagctcag gcaatccacc 

66661 tgtcttcgcc tcccaaagtg ttgggattac aggcgtgagc caccacgctt ggcctttaaa 

66721 gatttttatg tgttcagtca attcatcctg ttagccagac ttggttctag gtaaccatat 

66781 agagcaataa gaagaaaggc aggccttcca catgctgggt gatctatgga gcagcttact 

66841 cttgttatag aacaagtgga tcctacacag acccagaaga tacccaccat ttatgcaggg 

66901 ctagRtactg atgcttcctt tgttcatgca tctcttcttt ttaaggatgt ggactaccag 

66961 cgtggctagg aactcaagct ctgaagccag gggccttttc agttctgcca ctcactagct 

67021 gtgtcatttg gggcatggta tttaattcct tgggcttctg tttccctatc tgtaaaaagg 

67081 agatcacaat aaatgatacc tacctgacag ggttttgtat ttattaaata agttaataca 

67141 gataaggcac ttggcacagt gctggtactt ggttaatagt ccRtaagtat tagttattat 

67201 catttgtcta ccaatatatc ctttcacgtt cagttccctt tcttctatgg gtatgggtca 

67261 ttccagtgtg caaacataac atccacttca gactcttccc caaggatacc aagatgagta 

67321 caaaatgttt ttcttttagt ttacttctag caagacctat ataaatagtc aaactataag 

67381 accaaatatc accttaagag agataaagtg gctgctggag tcatgggtgg tggccaagta 

67441 agatgaactg tttttacaaa agaccccaaa cctctgagag attttgcaaa tcattccttt 

67501 ggatgcttgc agaatggtca atggacattt ttgtgctatt tgtgttttac taaagatgtc 

67561 catgttatat ctttttttac taggtggaat ttcacatttt tagtggaaat gccaacttct 

67621 tattttatac aaaatttgct tttacttctt attttgtatc tttatatctt caatgcagtt 

67681 tctgcagaaa ctttgaagct ttcaaattat tttttcaggt aggctatcct ttcatctctt 

67741 taacatctat gtaaaacaag taataatctt ctcagttaat ttataaaaaa tcatccaaag 

67801 cataactatg ggatagcatt tgcaatccaa tcaaaaaaat ccatgctttg gctgaaagtt 

67861 gagttgcctt tgaacttcct gaatggtgta ggggatgagc agggctgccc cggccaccag 

67921 tatccaggac cccagccccc aRtcagggat ggaaagtaaa ccctcacaat aaagtctgtt 

67981 agagagtttc ttatgttaag gaattcagag ctggaattca tcattttgtg atttttttat 

68041 ggtagggaaa tactttcaac gttttagttt cattgaagat gaatactaca tgacaaaatg 

68101 Yccctcccat tcactaatcc aatcagttgt tccaaacctt ctcaaggctg tgactctccc 

68161 agatctagct gtggcaccct cacaagggag aaaggacttt cagcccttgg ggaagtctct 

68221 tagtgtccta taatcttctt tacctcatcc cccaagtata ggggtttaat taagtaggcc 

68281 aagattcttt aatttttatt ctccctcctc tcaccctctg aattctacat taattatttt 

68341 ctgaccatca caactctttt aaaaccatac tatcatacca ttcaaaagat gtccattaca 

68401 gggtctgatt tcaacttata cacacgttct caatatatat ttatggactg tcaaggtttt 

684 61 tgtatgccag gttaaggatt ctagattccc cataaaaagg aagattcagt gaggaatttt 

68521 Rtatatggag agatgaatcc tgcagaaaca aaaacactta gatgtaggac agggaaaaca 

68581 ggaacacaga aaagagagtc ccaagaagta agaaaagata cagaagagag tggtggtgcc 

68641 catcttgcct gccccaaccc tctstaggtg gagatggcca ttgaaggctc aagtctaggc 

68701 tctgcccacc tgggctctga gcccatgaga ccaaggccca caggatctgc ccatgagaca 

68761 cctcttcctc actaatcagt caagccagta gcgggtcttc ctgtcctaaa cctggttcca 

68821 ctgtgcacag agagcccctg agtcccatgt cctaaaacat gtgaaggttg attagacaaa 

68881 ttgggtcatt cttgtcatac tgaaccaaat aagactccag gggccaaggg gaaaaagcac 

68941 ttggggcaca aagcacctgc tccaagaatt aaattttctc caagcccRgc tgctaaaaca 

69001 gcctggtgta accctaagac cagttttgcc tagtagctgc taaaacaacc tgcctctaag 

69061 actaatttta cctaccactg tcactcacca gtcagagctt gccagctccc aaaagcttct 

69121 ttagtgccaa agagttttct ttcaaaacag tatgtgatat ttctctttct gataaaaStc 

69181 ccaatcctct ttttgttctt cagacctagg gaagaccagg gagtctgcgt gtttgccttg 

69241 aattggaatt cttgcttccc aaataaaagg ttttaaattt ggagatttgt ctctgtatat 

69301 tatttgactt cagcagctgc agtctctgtg aaagcagtgg tgcagcacaa tggttcagaa 

69361 ctgtggcatc tgaaactagc tggcctgggc ttgagcccta cttaggcact tattagtcat 

69421 gtgattttga gcaagtcact tgactttctt atgcattagt ttcctcactc taaagatggg 
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69481 


aataagcgca 


gccctgcctt 


ataaagttac 


tcttgtgata 


ataattaaat 


gaattaacat 


69541 


ggcttaacag 


catctggcaa 


aagtaggtaa 


ggacttatac 


aaacattagc 


tgtgtacatt 


69601 


gttgttattg 


ttacattgta 


acgtgtgcac 


aaatcatggt 


ttgcaggaca 


tctccactta 


69661 


ctggagctcc 


catggctgat 


gcgctgccaa 




gctcctcttc 


tgttgccctc 


69721 


tgcttcaagc 


agggtggact 


ttctctggaa 


gtaaaatgcc 


agcacctgtc 


tattagtttg 


69781 


aaccatatat 


gacattgcca 


ttttttgtag 


gtcacaaatt 


attgaacatt 


gacaattttc 


69841 


tatggtttaa 


tctaaaataa 


gtaatgctct 




ctgcaaacaa 


acaactgcac 


69901 


ttcacactct 


gaattatgac 


cttgacctcc 


gttttgagaa 


ccagctttag 


tgtcaattct 


69961 


ttgagtccta 


gacttgccca 


ttttgggctt 


gctacctcct 


ctgttaaccc 


tagggctgag 


70021 


gaatgataat 


aatgatgata 


ataatagggg 


atcctctata 


gctaaagggt 


atatatgata 


70081 


gttgcaaggg 


gaacagaaat 


cactctaact 


tagaatagtg 


tggctggtat 


atttaccctc 


70141 


agattagagt 


agttataaca 


taaggcatag 


atggccagat 


ggtatccttt 


caccccatct 


70201 


gcctcataag 




ttcaaaagtc 


taatgttaat 


tagtaagtga 


tagttgtcaa 


70261 




aaccttagaa 




tcatgggaca 


acttcctagg 


cacacagtac 


70321 


tqtcacaaaa 




tccataccaa 


cagaaacgtg 


ggcgaagcat 


ataaacagac 














accaacct° a 


70441 


acaccttqqq 


aaaccaaaac 




cttqaqccca 


qgatttcaaq 




70501 


gtgataaaaa 


qttacaaaaa 


aaaaaqq tt 


t tttt ttt 


c ttttttta 


aaaaaact 


70561 


gcatcgtggc 


atqcacctqt 


qaqtcccaqc 


tcctqqqqaq 


actqaqqqqc 


ttqaqccqqq 


70621 




ctgcaatqaq 


tcataatcat 


qccactqtac 


tccaqcctqq 


gtgatagaac 


70681 


aagaccctgc 


ctcaaaaaca 


aacaaacaaa 


caaacqaaca 


aaaaatccaq 


ccataattac 


70741 


actgagttac 


acatgataaa 


cttcctacga 


gttggagagt 


qatacatccc 


tccaqtqaqa 


70801 


tgtgagggaa 


gaggggactg 


atactcctat 


tgactcactt 


ctctggaccc 


acttcctatt 


70861 


gtttctccag 


acttagtttc 


aggtttgaag 


ataaagcttc 


tttaagaggt 


cagt tagaaa 


70921 


atgcaagatc 


atcttgtgtt 


tatgtgccat 


atgctctttt 


catgactctc 














tctcttctct 


tctcttctct 


71041 


tctcttctct 


tctcttctct 


tctcttctct 


tctcttctct 






71101 










tctcatctca 


tctcatctca 


71161 


^ggtcctgt 


cctgagtcct 


qttqaqtcct 


cqqtqctqtq 


ctaqccacac 


aggaaagaca 


71221 


tacatgacac 


tatccttgcc 


ctccaaaaaa 


qtcaqaaaqq 


caaacaqtaa 


qtaqaaqaaa 


71281 


atgttagaat 




cttctttqct 


cctqattcaq 


qattcaqqaq 


cttattttcc 


71341 


cccagtattt 


gggtaaacag 


ccaaacaatt 


qaatctcaca 


ttctaqqqtq 


qaqtqqaqaq 


71401 


acatcacctt 


gccataatac 


dLcggctttc 


ctqqqaqtaa 


agtcaagttg 


qaatqctqtc 


71461 


tgtcagcggc 


agttccactg 


gatatatcaa 


accctqcatc 


tctcctctcc 


tttttttttt 


71521 








tatctccttq 


gtactctgag 


agcctgcaga 


71581 


gagaggtgtt 


tacataaaaa 


qqcaqqaacc 


tattctattt 






71641 


tcacaagtga 


tqaqtqacaq 


caaaaaaaaq 


ttatqaatta 


tagtttatta 


tttccattac 


71701 


tcttcccacc 


tctccctggg 


ctgggaactt 


ctttcctggg 




taccttttac 


71761 


ctgtctggct 


ctgcttgtgg 


tgttttaaga 


gggcagcaag 


ttggcctcca 


agggtttctt 


71821 


tccatcctgt 


gatttgtata 


ttcctggatt 












tgttgttctc 




ttgaaggatc 


ttatttcacg 


tattqtaccc 


71941 


tctctctcct 


atttccagat 


tctgcttgtt 


ggcaacatgg 


tcattccaag 


cattggaatt 


72001 


aggcttgggt 


gtacattctg 


tttcaggtct 


cagtgattgg 




ggcgcaaatt 


72061 










caataagaac 




72121 


ctgcacagat 


tttgaaacca 


gaYctttggt 


tccattttqq 


ct qtttttqq 


ttccattttg 


72181 


ctgt tacttg 


gctgtaagcc 




gctttacttc 


tctgctcctc 


agttttctca 


72241 


cctgcaaagt 


gggggtgatg 


ataccactaa 


cttcataagg 


cttgtgagga 
















atagatatta 


72361 


aatatcatta 


ttatctgtca 


gtgtcattct 


gaggattaac 


taggaaaaca 


tgcataaagt 


72421 


gattagaaca 


gtgcatataa 










72481 






tttcatcctq 


aatcactaqc 


tactcctctc 


tttattcctc 


72541 


ctqaattttc 


ccacaatgta 


cttctccaaa 


atqtaqatca 


cacacqttqt 


ctccattttt 


72601 


ctcacttcca 


ttcacttctc 


agctcaatgc 


aatccagtat 


aggccctctc 


catcactcaa 


72661 


aaacgtggaa 


actgtcctat 


taatgttgcc 


agagctcatt 


gaacaaaccc 


aggggcagca 


72721 


tctgaatctt 


tatcctgctt 


gacctgccta 


cagcttttga 


cactgatgtg 


cattgcatac 


72781 


ttctcgaagc 


ccttctctcc 


actgggtttc 


atgtcatcac 


tttctgctag 


tcctcctgcc 


72841 


gtcttgcatg 


caggaccttt 


gcagcttgct 


ttacaactgt 


tgctctccct 


cttctttaaa 


72901 


catcagtctt 


ctcccgggct 


ctgtccttgt 


tactctttat 


ttcacctatt 


ctgtggcttc 


72961 


aacttctacc 


tctatgctga 




tttatagctt 


cagctcagtt 


tccttctctg 


73021 


agctcctcac 


ctaacaaata 


taatggacaa 


acccaaccaa 


tttgatgtct 


tggaggcatc 


73081 


ttaaacacaa 


agtgtttaaa 


actgaataca 


tcatctcacc 


tacccttgac 




73141 


tctcttccct 


gtgttccttc 


cttgtattag 


taaatggtac 


tgctgtcctt 


catatgtcca 


73201 


agccggaaac 


ctaagagtca 


tcatagtctt 


ttcccctttt 


tttttttttt 


actactgcat 


73261 


cccatcaatc 


attaaggcta 


agaagtatgc 


tttttaaata 


tctcctccaa 


cccttctcta 
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73321 


ctgcctcaga 


tgtgaacatg 


gctctcctgt 


gttattataa 


tagtctcctt 


gcgctccagt 


73381 


tgcagctaca 


caaatcattg 


tgtggtcccc 


tgaatatttc 


acgctcgctc 


acggctctga 


73441 


gtccaggatg 


atgcctatgt 


ctgcctggaa 


tggttccttc 


ccattagttt 


gaaaaacaga 


73501 


attaaaatct 


tctctagcct 


tccctgatgt 


ccctggcaca 


tttagttgct 


gctccgaatg 


73561 


ctacccatgg 


gctttgaatg 


tatttccagt 


gtggtaatat 


ctaattttac 




73621 


cacttggccg 


tccatctatc 


cgttactatg 


aacatcttaa 


aactgaaggc 


aacgcctttt 


73681 


catttttgtc 


atcttagtgc 


caggcacacc 


aaaacctttc 


cacctggatg 


ccccacaaac 


73741 


atctcaaata 


tgacatgctt 


gctgaatgac 


tgaatgaatg 


aatttgttga 


acaaatcttt 


73801 


tctatcttct 


gtgtcttgag 


tgtgggacac 


aactatcttc 


ctcactttcg 


gtgacaaata 


73861 


tttcatcacc 


tcttggttga 


cagagatgtt 


aactaacact 


aaaacatgtc 


agttctcatt 


73921 


ggccatttat 


aacttgtctt 


tttctcaagc 


cccagctacc 


tataagaagt 


gataaatgaa 


73981 


acttatccaa 


ggtaagtctg 


ttgttccata 


gaaagagcat 


cctttgaatt 


aaagcacagc 


74041 


attgatagga 


gtgcttcctg 


ggtgcacagt 


tggatttgaa 


caggatgttg 




74101 


gtatagtttt 








aaacaagttg 


gagaattatt 


74161 


tgcaggtcac 


ttttttaaag 


ttstgtatac 


aaacacaaat 






74221 


tgcaaatcta 


aaaacattta 


ctgagctaca 


gtacaaccca 


tcaatcctac 


ttctqqqtat 


74281 


tcatccagaa 


gaactaaaat 


caggatctca 




tgcatttctq 


tqttcattqc 


74341 




ccaataccca 


agatgtagaa 


acagcctaaa 


tqttcattgt 


cttqacaqat 


74401 


gaatgcRggt 


aaagaaaatg 


tgatgtatgc 


aaaccatgga 


atactattca 


qctttaaaaa 


74461 


aagaacattt 








aggacattaa 


aacaaq 


74521 




atccaacatg 


attctacttt 


taatgaggga 


tataaaatag 


tcaaattcat 


74581 


agattcaggg 










aqqqaqttat 


74641 


taatcaacag 


gcacaaagtc 


tcaataaaac 


aaaataaatc 


atctctaaat 


atatactata 


74701 


caacatcatg 


cctatcatca 


acaataatac 


attacacact 


tacaatttgt 


aaqaaaataq 




atttcatgtt 




actacaataa 


agtaaaacaa 


aatacttact 


aaataacaaa 


74821 




tcacatctta 


gtgcagtaga 


tggtttttag 


caatttctac 




74881 


gtcacactta 


acatagagaa 


tgcttttgca 


ttgtgtcttg 


taaaattt 


tctagctcta 


74941 


cactttataa 


aactttgtta 






agtccacttt 


ttaattcttt 


75001 


tttatgactc 


agtaatgaga 


tacaattttt 


attttaacaa 


aattctttgc 


c^ctcactt 


75061 




tttcaaattg 


gaaatcLaaa 


ctctctggta 






75121 


cttaagcaaa 


agaaccaatc 


agttaataac 


aatgaaacat 


aaagctatqa 


aqq a 


75181 


atatttatca 


tttctcagct 


a tig tgaaaaa 


tgccaccatg 


ccagctttca 


tcatctttcc 


75241 




taaatgtata 


tttgaaatac 




actaaatgga 


tgtttttaa g 


75301 


ttgtcatgtt 


agactttcgc 




gctggct gat 


at-tattttct 


attatctqaq 


75361 






aatacaaatc 




ctccaaaatc 


aatqttacat 


75421 


aactaaatgc 


acctggtgtg 






atcctttatt 


actcaa tqaq 


75481 


taatgaatca 


attatgatag 


agacagttat 


caatttcRaa 


tattaaaaag 


aataaataga 


75541 


ggacaacata 


ctttttctaa 


agcccaactt 


tttcacttgt 


tgtcagatca 


ctgaatttag 


75601 


tgaatgaatt 


aattttgcta 


atgttaatta 


tctgtaagaa 






75661 


aggattaaaa 


caagcccatg 


gtgtggcttt 


cttttttttt 


taagttgagg 


tattattaca 


75721 


caaagaaaaa 


gaagcaattc 


taaattatgt 


atggaattaa 


tcttggttgg 


acttgg g taa 


75781 


gccacaatgg 


gaaattaggc 


gacagttaat 


cttctgataa 


atacatctgg 


atttagacta 


75841 


cacaattgtt 


tagaagttat 


ttgggaactt 


agaggacaat 


tcctctaggt 




75901 


ccctaagttc 


ccagcaatgg 


ggtgattctg 






ccccaaqccc 


75961 




tcttacccac 


aacaaaagag 


aagcacaaca 


gcccaataat 


tttaaaqaat 


76021 


aaagctagat 




gcaaattttt 




ttqtata c 


acaatatqat 


76081 




attagcaaag 


ataagcctct 


gaactgcaat 


aagccaactc 


aaaaaaaaaa 


76141 


aaaaaaaata 


caYgacggcc 


cagccggaga 


taagagagtc 


agcccagtat 


tttctctcca 


76201 


tgtttttaag 


agcagcagtt 


atggtgacag 




agggtgatct 


atgctctcca 


76261 


caccgatgac 


agaagtgaca 




tgcacaacaa 


attgttttca 


acttacttgt 


76321 


ttttggacat 


gctgctgcag 


tcggagggaa 


attggaaatc 




cttataagga 


76381 




acactgcatt 




tcagttggac 


ctcagatttg 




76441 


ttctagatcc 


cattgaagtg 


gtgatactgt 


gatgctgaga 


atctgctctg 


agcacttgtt 


76501 


tagttgatat 


tggggcagta 


aaccatatgg 


aaggtagatt 


ctgtcactct 


aaagattttc 


76561 


tcctcctttt 


catccagggt 


tatatgacta 


ttcttcttac 


tacaagaatg 


gcaaaattac 


76621 


agtggaggaa 


actaatcatt 


aaattttttt 


ttttttttct 


tttttttttt 


tttttttttt 


76681 


tttttttttt 


ttaccacaga 


gctctttgat 


catctggtaa 


gagctaacga 


cctcttatag 


76741 


aaatctacaa 


atgcccagaa 


aattttgcac 


agaacttcaa 


gaggttactc 


agctactgaa 


76801 


atccatccct 


ggaccccccg 




attaagatgt 


ttactgtgac 


aactggagga 


76861 


tcaggttcat 


accttactct 


tctctgtctg 


tgacatgact 


tttacccctg 


acccagacag 


76921 


agccttcaat 


attgccccag 


agacccacct 


tgccttacag 


tgtcttgata 


gtggagccac 


76981 


accaagctac 


tcaggcaaga 


tgtgtcactg 


ataactcctc 


agtgcagata 


tcaagtttct 


77041 


gtaagaatgt 


cctagtggca 


aaagttcaca 


ctaagcacag 


tacatcaaga 


atacaaatac 


77101 


agcaagtctg 


gggtgacaga 


ttttctacat 


tgttctactt 


tctgcctctc 


cctcttccct 
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77161 ggtctatagt taccgtgcat agtgacaggc cagacagaca gaccacactc cccacttggc 

77221 tcagactctg tcctgtactc tggctctttc tcttttgttt ctccatgagc caaattcttt 

77281 aggaattgct ctgaatgaac ctcctggaaa tctctaggat cccagctgta tctccccttt 

77341 gtgatgtctt tgttactgag gagtaattaa ttgttacctg gtgtgacatt taaatatYct 

77401 tagtattctg tcattgtttc tgaccatcct ccttctgtag ctaggtcctt gagagcaaga 

774 61 tgtctatgga tattacccct tggagctaag aaatggatca attgagatac gtttcaatac 

77521 tggattgaac tattaaagca ttaggcaggt agcaaggctg aatcaaaata gtcttaggaa 

77581 cattggaata ggaagggcat gctgtctcct ctgcRttttt caaacttttt gaaagtgatg 

77641 cattgtaata aatcttttcc ccattacgat agagtataca aaatatgtgt aatagagaca 

77701 aaaattatct gaaacaaaat ttacccatat tacatgtgct gcactctatt ttctattctg 

777 61 ttcaatttta tattaaaaaa acaataagaa acactgttca ctgcccatta catggatttc 

77821 atgacccact aataggtggc gacttgtttg caaaacactg gcttatccca tgggattgga 

77881 ttaaacttga caaggaattc tgctctgcct tgcattcttc tctaaaatcc ataaaaaggt 

77941 ttttttttct atttattaat ttacataata ttcaaagaga atccttataa cagttctgaa 

78001 ctgggtttta tattaggttt cacagataac aagtggcaaa actcatcgcc ataaccagtc 

78061 ttggcatttc aaatcgacgg ctatttccat cttatcatgc tgcaatctat catctgattt 

78121 ttccctgcct agactcccca ccttggctgg aagtacccaa aaagctagga atgtacctta 

78181 gccatgctag gtacccagga ggcacttaat gaatatatga taaacagaat ggaataacac 

78241 tcttggtcaa aagccatgtc ttggcttggc atgttttggg acatctttgt tccaaaacct 

78301 tatataattc tctctctctc ttttttatta tactttaagt tctagggtac atgtgcacaa 

78361 catgcaggtt tgttacatat gtatacatgt accatgttgg cttgctgcac ccaccaactc 

78421 gtcatttaca ttaggtattt ctcccaatgc tatccctccc cccacccccc taccccatgg 

78481 caggccccgg tttgtgatgt tccccgccct gtgtccatgt gttctcattg ttcaactccc 

78541 acctatgagt gagaacatgt ggcgtttggt tttctgtcct tgtgatactt tgcttagaat 

78601 gatgaaaacc ttatgtaatt cttaataatc atactttctt catactctat gcgccattca 

78661 ttaatgggtt ggcactggaa acatttccca agcttatagg gaattcttca atgaacatag 

78721 aggagctact gagagctaaa cactctttgg ttcctgcctg tgattgagtt tttcccagaa 

78781 ctcaaagaga gaatttcaga aaggccaata aaagccccca acaggagagt ttttgttttt 

78841 gctagttttc ccaaacagct ggcttcccta aggctgtaat ttgtaagcct ggtttctacc 

78901 agactctaaa tccataatca atgataagct atcaagcata tgccctaatt tatattactt 

78961 tgggcctttt ctagccaaaa ccaacatccc tggggaaata ccaaaataca tctgtcctaa 

79021 ggtagatacc ttatgtctgg ggaggtaggg ggtggacagc taagacttgg tattgaacag 

79081 gactgagtaa tYgtctaatg aatgaatgag tgtatggata atcaaagtgc aaatgcctgc 

7 9141 tatacatatg taggtattca gaatatttta tatgcattta tatgaggctc ttttccctga 

79201 tgacctagga agggaaaaga cggcaataac atagtcttgt gggtacttgg ggaagaaaag 

7 92 61 tcaggtggag agagagaaac tgaggggagc aaacagaagg taaggagaga agaataaaag 

79321 aatgagaggg aaacatctgg ccggaaaagc aggaaggcca gcagctctga atgcagatca 

79381 caatctttgt tagtcatctt tatcttactg gttactttgc tactcaaagt acacatttcc 

79441 tatggtggaa actcccttgt ttacttattc ttcctgaccc aggtttaaaa ggcctgccta 

79501 accatctcag taggcttttc ctagctgata tccttctgag ctgtggtaga gaaaggggaa 

79561 gcagtgccct catggctcct ggatttacag ttcctgagga agaactgaca aatagaggaa 

79621 gacttcccta atatcaaatg aagcagaacc ttctgggcag aaggaaaaca ggtgatgttg 

79681 caatgacagg gctcaccttt ccacctcgtg tttgatgagg gtttgagaaa agagccacat 

79741 tctttccaaa agtcaggtca gaagcctttc cacactttgg tttcccaatt cagcacccgt 

7 9801 aatgtcaaat aaaacgaagg cccttgcccc aagtgaagtc atcagcaaat atctctttgc 

79861 tttccggggg actgtgttct ctcacaacat cttttggaat tatcacttca tactgaaaca 

79921 agggtttgat cttttcatga gatgtatggt gatgaaatta aggccagggg ctctggggac 

79981 agaagagaag gctggcgccM ctcgtatgcc ctggagaaac agtgagatga agagcacagc 

80041 ctctagagcc agagtgtctg gatctaaaat tggctctgcc aacaagcatg taagtcacat 

80101 agcttttata tgtttcatat gaaaMtggaa taaaagtctt atctatagga ataaataagt 

80161 caatagaagt gacgcactta aaacagtgtc tgcgtatagt aggcattcag tgaggtgctg 

80221 gctattactg gggtgtgaga acagaaacag tcatttgctc aatcccaagt ttattttggt 

80281 actttgtttc tttcttgtaa taaggaccag tagtttcaag aatcctagaa cgttagaact 

80341 gaaaggaacg ttcattttat ggctatgtaa ggctcagaga gagtggagcc ctccaaggtc 

80401 acgcagctac ctggtggcag tttcaagacc aaacaccagg cttcccattt tctggaccac 

80461 tctccactct accaccctcc ttccttggag gacgatgtcc aggaccaaga taatgctgtt 

80521 agggcaatga taacaactgg aactgtagta gcccctccaa cggctccctt gtcactacaa 

80581 agacaatctt aagcKggttc attcattcat tcattcactc agcactgctt tttaagctat 

80641 tctcaaacag tacagaaaag cgaaacacag ttctcattct taaagagctt ctattgaaat 

80701 tagagcaata agatatgaag ataaaattat acaatagtac aatcacttac attatacaat 

80761 atttatataa ttatatttta taaatataaa tatattttat atttataaat tatacaataa 

80821 tacaatcatt tatgttaagt gtctaagtat tagacagctt acatatattc tatctaatca 

80881 gttgctagta aaagagttta cattaaggtt aataacatta tgaattccta aaataaatga 

80941 aaccaagcaa gcaaggaaaa agatgtgcaa agcagtttgg aggtttaata agacaaaaaa 
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81001 


agacacctgg 


ctagaaggat 


caggaaagtc 


ttcatgcagt 


aagagtaagt 


ggcattagat 


81061 


Rtgggccctg 




aggtaacaga 


attagaatgt 


gaccttttcc 


tctctcctcc 


81121 


atgaataatt 


actttctaaa 








cgtacaaaga 


81181 






aaattttcta 


tggaatttca 


aagacaagta 


aaacataaat 


81241 


gaatccaaaa 


ggcaagaact 


tccagcactt 


ccaccctatt 






81301 


ataagagggc 


ttgttttaag 


aattatcatc 


acatatgaac 


ttctagttca 


tctgtaacag 


81361 


tggttcccaa 


cctttttgac 


accagggact 


ggttttgtgg 


aagacagttt 


ttccacggat 


81421 


ggggatcggg 


agtgagatgg 










81481 


ccaccttaga 


tcatcaggca 


ttagattctc 


ataaggagtg 


cacaacctag 


acccctagca 


81541 


tgaacagttc 


acaacagggt 


tcatgctcct 


atgagaatgt 


aatccgctgc 


tggtctggca 


81601 


gggggcagag 


ttcaggccat 


aatgctggct 








81661 


tggaacctaa 






qtctqtqqcc 


tqqqcttqqq 


qacccctqat 


81721 


ctataggata 


caagacaagt 


cactcctcac 


aa a 


at tcat 


atcaaatttq 


81781 


gagagacaag 


ctgatagact 


ggatttctac 


tqccaccatq 


cctqtqtatc 


aqtqqaqqtc 


81841 


ttaagtaaat 




tactqcaqqa 


qqacaqtcaq 


agccactgca 


qqactccaqq 


81901 


ctagataggg 


aagtgggRgt 


aaaaatacaq 


aqaaqqacat 


ttgttctata 


atocaoacta 


81961 


ttttccaaag 


ca tacact 


atcttacatt 


cccatcaqca 




qttccaqctt 


82021 


ctccacatcc 


acattatctq 


tcttttcaat 


tacqqtcatt 


ccaqtqaata 


tgaattaata 






tttcaattt 


gtattttcct 


qatqqttaat 


qatqtcaaqc 


atctttttga 


82141 


qtqcttataq 


qcaatttqta 


aatcttcttt 


oaqaaatatc 


tgttcgtgtc 




82201 


ttttaaactq 


qqttqtcatt 




gttgtaataa 


ttttttatta 


caoctacaaa 


82261 


tcctttacca 


gatatatgat 


ttqcaaatat 


tttcttccat 


cctttggttt 


gtcctcttac 


82321 


tttcttta1;c 


ttatgttttg 


aagcacaaat 


gttttataat 




tcctatttat 


82381 


gtcgtttttc 




ttatgctttt 


attgtcattt 


ttaqqaaacc 




82441 




caqatttact 


tctatatttt 




ctttataqtt 


ttaactttta 


82501 


catgaaqqtc 


tatqatccat 


tttgagtatt 


tttttttggc 


atqqtqtqaq 






aactttactt 


taaaaaaata 


aactttactt 


tttagaaatt 


ttaqatttac 


agaaaaaatt 


82621 


gagaagatag 


tacaaaqatt 






ccctattaqt 


gtggtatatt 




tgttacaact 


aatgaaccaa 


caqtqataaa 


ttattattaa 


ctqaaqtcca 




82741 


agatttttct 


aagttttata 


taatctqctt 


tttttttttt 


Qt ^ ct g agat 


ctcatcatqq 


82801 


ataccacact 


acatttggtc 


atcat qtrtc 


cctaqqcttc 


tttqqctqtq' 


acaqtttctc 


82861 


tgqcttttct 


tgcttttaat 


qacctcaaca 


qtattqaqqa 


qtaqtqqtaq 


qacatcataa 




aqtqtccttc 




taactqatqt 


ttttattatq 




q atatat c 
gga a a gc 


82981 


ctttagactq 


qqctaqqqat 


atqtqttttq 


caaatatt t 


ttccc^tct 


gtgaatggtt 


83041 


cttcatcctc 


ttaaaaggtc 


tt ^ t g Caaa g 


a aaacttt 


taattttaat 




83101 


ctatcatttt 


cttctatatt 


ttcttttgga 


a a tttcRtaq 


ttttgtgttt 


tacatttatg 


83161 


tctaatccat 


attgagttaa 


ttttttaaaa 


atatttaaao 


tttatgtctt 


gttttatttt 


83221 


atttttttaa 






cccaqqctqq 




catgatctYS 


83281 


gctcactgca 


acctccatct 


cttqqqttca 


aqaqattctc 


^g^^gg^ 




83341 


gctgggatta 


taggcactca 


ccaccacccc 


taqctaattt 


ttgtattttt 


aataqaqaca 








qqctoqtctt 


aact 


tctcaagtga 


tctgcccacc 


83461 


tcagcctccc 


aaactgctga 


qqttaca 


tgagccactg 




atgtcttgtt 


83521 




acRtgtagac 


ttccaattgt 


tcctgcacat 


ttqttaaaaq 




83581 


tctccatgga 




cttctttgtc 




tqactatttq 


tqtqqqttta 


83641 










attctttctc 


qaqtaccaca 


83701 


ctgttttaat 


tqctqtaqca 


tcatagtaag 


tcttqaaqct 


qqqaaatttc 


aqtcctttqa 


83761 




ctttaatatt 


gtgtttggta 


ttcaqgqtct 


tttqcttttt 


cqtataaact 


83821 


ttagagtcag 


tttgttggta 




aqcttqctqt 




qqqttaatat 


83881 






tgaaaaactg 




qtctqccaat 


ccataattat 


83941 


ggactatgtc 


tgcattcatt 




atttttttta 


atcagaatgt 


tgaagttttt 


84001 


tgcatggtga 


ccctatacgt 


attttgttag 


atttatttca 


tttttcagtg 




84061 




tcagtatata 


aaaaaagcat 


caacttttgt 




tqtaatctqc 


84121 


aaacttgata 


taatcacttt 


ttagttccag 


gaaattgttt 


tggtgattat 


ttgggatctt 


84181 


ctacatggat 


aatcatatca 


tctgtgcatg 


cagataggtt 


ttttagctag 


gacttccagt 


84241 


acaacattga 


gtaggaatag 


tgagagacat 


tcttgctgtg 


tatacaattt 


tatgggaaaa 


84301 


aaattcagtt 


tttcagtatg 


atgttaacat 


ttttttttct 


ttcttttggt 


agctgttctt 


84361 


tttcaagttg 


agaaagttca 


tctttatttt 


tattttgttg 


agagttttta 


tcaagaattg 


84421 


cttttggagt 


ttgttaagtg 


ctttttctgc 


attaattggt 


atcatcatgt 


tttttcttcc 


84481 


ttagctagct 


gaggtgttag 


gttatattca 


gtgttgtgat 


gggttatatt 


gatttaatgt 


84541 


tgaattggat 


ttgaatacct 


ggaataaatc 


ccacttggtc 


atgatttgta 


attctttttt 


84601 


atacatcatt 


gaatttgatt 


tgttaatatt 


tttaaaggat 


ttttgcttct 


atgttcatga 


84661 


gagatattgg 


tctgtaattt 


tccattttga 


atatctttat 


attagagccc 


tattgatggg 


84721 


ctggtaaagt 


cagggaggga 


aaacagtcta 


caattttatg 


gttaaatatc 


aatgttttag 


84781 


tgtgcctggg 


tccctggcac 


gagaacttca 


caagtgtttc 


atagctccct 


tcactttgat 
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84841 aagacaggaa gtgtataggg ggctggaggc aggaaaatat actttcccca ggtggggtaa 

84 901 ggctctggta aaatcttttc cctgcaaagt aggccttggt tatggtgcat gttctagagt 

84 961 tatttcaaaa tgggaacttt ttctaccacc tgctagagcc atgagagttt tcttagctct 

85021 cactgtgaaa acctggtggg gttcctagag gtaaagccca tgaacgtgta gtgctgcctt 

85081 gtatgactga ggcctccatg ggtttctcac tctcaggcta gtccacactt agcgtccagc 

85141 aatttgtcaa agttaccatt ttaattttcc tatcaattta tggcaatagt gattccttct 

85201 ccaggtaagc agatctgagt gactctctgg gttcgactac ctgtccagat tttggaatga 

852 61 ctgccctgaa acctcagttc cctgatggat ctgagcaaag tgattgactt ttagtttatt 

85321 cttttttttc ctcttattgt aagatcggga gtgatgactt ccaagctctt aacatgcagg 

85381 gctgaaactt aaagttccaa cttcattctt tgcattcgaa tatgcaattg taccagcatc 

854 41 gcttgttgaa aagactcttc tttccccatt gaatcttgtg acactcttgt caaaaaatca 

85501 cttaaccata aatgtgaggg tttatctctg gactctcatt ttatcctgct gatctatgtg 

85561 tctactctta tgccaatacc acactgtctt gattatgata gctttgtagt aagttttgaa 

85621 atcaggcagt gtgagtcctc caactccatt gttctttttc aagattgact attccggttt 

85681 ctttgcattt ctatatgatt tttaagatca gcttttaaat tcctgcaaat aagcaaataa 

85741 aattttaaag tagattccct ggaatctcca gatcagtttg gaaagtttgg ctatcttaac 

85801 agtattaagt cttaactcat tccatttatt taggcttctt taatttcttt caaatatgct 

85861 tcagagtttt caatatacaa atattatact ccttttggta aatttatttc tacatatttt 

85921 atcctttagt gctattaaaa ataacatttt tttaatttca tttttagatt gctcattgtt 

85981 agtgtctaga aataaaattg atttttatgt attgacctcc tatcctgcaa tcctgcaatc 

86041 ctgcaaaacg tacttatttg gtttttaaat tttttttcag gttttttttt atggttttga 

86101 gtatttcttt tagggtgatt gcttaaagct tctctggttc aataaaagtg aatttaaaaa 

86161 tgcccgcaag agttatcaat tggattgatt attatactaa aaaaatactc taggtaaagt 

86221 ttggtgataa gatgaacagt agctagaatg agttatggag ttgagagggg atatttttgt 

86281 catgggccca acttgagggt gtttataggc tgaagagaag aagccagtgg gaagaaagag 

86341 tttgatatta gagaaaagaa ggagacggtg gatgaagaag tggcaaagga gtcagaaggg 

86401 agtgggttag gtgtagctac tggttctgaa ataccttaag gtttaccttg tcttcctaga 

864 61 tattggggaa tgagtccagg gtatagatat gaatgaacat gtggactgga atgtacaata 

86521 aaaaagctga caggaagcaa gatgctggtg gagagtatgc ttgataactt caatttctcc 

86581 atgacatagg agtccagggg atttgctgaa gggagaggtt ttgaggagag tagtgaggtt 

86641 cggaataact atttagaaaa caatttggaa tttgagaatt aaagccatct tttaaataga 

86701 aagtctttct aattaaaaat ctctaaaggc ttttaataga attatatttt taaaggatag 

86761 aaaattctct aaagtctttt taatagaaag aattctatca agaagaatag aaaattctct 

86821 aaagtctttt taataaaata ttctccatat tactaMggca actgaaatca gaccagaatg 

86881 aaggtggatg tctataagat ccctgctgtg tttccatctt ctggatggtt tgccaaaaaa 

86941 gtctaagaga aattttagct aagcattatg taaactatcc tgtgaccaag acccacttgg 

87001 ctttgatccc cattacccca acccctttcc tgaattcttt attgtctctg aaatagatca 

87061 atgaggaaat ggtttctttc caaacctctg ttggggataa taaacctgct acatgcctgg 

87121 taggatgatc atgcttctgc cttaaggctt atatcctgga atatatcctg gaatatatat 

87181 atataNatNt ctcctggaat atatcctctg atgtaaaaat taaatcccag tttaaacata 

87241 aaatcctgga atctatccct taacatctgc tccaacagaa actgaagtct gagctagtgt 

87301 ttttttcttc cccagagttg tgcttatgca tgtagaggtg ttatggactg aatgtttgtg 

87361 tctcccccag aagtcatata ttgaagactt aaccccccag tgtgatgata tttggatatg 

87421 ggcctttggg tggtaaagtt aggtggggcc atgagggtgg ggtgctcgtg atgggattag 

87481 tgcccttata aaaagagatg tgagagagct tgttctttct ccttccatgc ttgcaaaaga 

87541 ggtcatgtga acacataata agaaggtagc catctgcaag ccaggaagag agccctcact 

87601 agaacttgac cctgccagca tcttgatctt ggactttcag cctccagatt gtgagaaaat 

87661 aaatgtctgt tgtttgaacc acacaactca taatttttta cggcagcctg agcagattaa 

87721 gacataWttt ggtactgaga agcagggtgc tactgtaacc ataactaaac atgtggaagc 

87781 agctttgaaa ctgggcaatg ggtaatgggt agaggccaga aaagtttttt tttgttgttt 

87841 gtttgtttga ttatttttat ttttgtagac acagggtttt gctatgttgc ccaagctaat 

87901 cttgaactcc tgttctcaag cgatcttcta gcctcagcct cctaaagtgc tggaatcgca 

87961 agtgtaagtg atcaaagYgg ccaaaatacc cccctttttt attatacttt aagttctggg 

88021 atacatgtgc aaaacatgca gatttgtgac ataggtatac acgtgccatg gtggtttgct 

88081 gcacccatca acccattatc tacagtaggt atttccctaa tgctatccct cccttatccc 

88141 ccaaccccct gacaggccca ggtgtgtgat gttcacctcc ctgtgtccgt gtgttctcat 

88201 tgttcacctc ccacttatga gtgagaatat gcggtgtttg gttttctgtt cctgtgctag 

882 61 tttgctaaga atgattgttt ccagcttcat ccatgtccct gcaaaggaca tgaactcatc 

88321 cttttttatg gctgcatagt attccatggt gtatatgtgc cacattttct tcatccagtc 

88381 tatcactgat ggacatttgg gttggtttca agtctttgct attgtgaaca gtgctgcaat 

88441 aaacatacat gtctttatag tagaatgatt tataatcctt tgggtatata cccagcaatg 

88501 gaattgctgg gtcaaaaggt atttctggtt ctagatcctt gaggaatcgc cacactgtca 

88561 ttcatggcca tactgcccaa tgtaatttat agattcaatg ctatccccat caagctacca 

88621 ttgattttct tcacagaatt agaaaaaact actttaaatt tcatatggaa tcaaaaaaga 
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88681 gccagtatag ccaagacaat cctaagcaaa aagaacaaag ctggaggtat cttgctacct 

88741 gacttcaaac tatactgtag ggctacagta accaaaacag catggtactg gtaccaaaac 

88801 agatatatag acctatggaa gagaacagag gcctcagaaa taatgtcaca catctacaac 

88861 catctggtct ttgacaaacc tgacaaaaac aggcaatggg gaaaggattc cctatttaat 

88921 aaatggtgtt gggaaaactg gctatccata tgcagaaaac tgaaactgga ccccttcctt 

88981 acatcttaga caaaaattaa ctcaagatgg attaaagact taaatgtaag acctaaagcc 

89041 ataaaaattc tacaagaaaa cctgggcaat accattcagg acataggcat gggcaaagac 

89101 ttcttgacta aaacaccaaa agcaatggYa acaaaagcca aaattgacaa atggaatcta 

89161 attaaactaa agagcttctg acagcaaaag aaactatcat cagaatgaac aggcaaccta 

89221 cagaatggga gaaaattttt gcaatctatc catctgacaa agggctaata tccagaatct 

89281 acaaagagct taaacaaatt tacaagaaaa aaaaaacaac cccatcaaca agtgggtgaa 

89341 ggatatgaac agacacttct caaaaaaaga catttatgtg gccaataaac atgaaaaaaa 

89401 gctcatcatc gctggtcatt agagaaatgc aaatcaaaac cacaatgaga taccatctca 

89461 caccaattag aatggtgatc attaaaaagt caggcaacaa cagatgctgg agaggatgtg 

89521 gagaaacagg aatgctttta ccctgttggt gggagYgtag atgaggccag aagagttttg 

89581 agttgcatgc tagaaatata aacattaagg gtggttctgg catggaaata gggaacatgt 

89641 tattggaaac tggaagaaac gcaattcttg ttataaagtg gcaaagtact tggctgaact 

89701 aYgttctggt gttttgtgtg aggtaaaact tgtaagcaat gaaactggat atttagctga 

89761 ggagattgct aagcaaagtg tttgaaggag aagcctagtt tattctgact gcttataata 

89821 aaatgcaaaa agagaaacat gaattgaaga atgaattttt aagcaaaaca ttttggaaaa 

89881 ttctcaacct aacattattg caaagaagaa gaaagcttgt tctgaagaga acactaaggg 

89941 tgtggctaaa caaccatttg aaaaagatca tgggtgcaac tcatggactt aatcagccat 

90001 ctcaacagag gctgggaata cagattggat tatgccatca gagatactgc cagtttgaag 

90061 taaaggagac agaaaaggta gtagagaatg gaggaaggct gtcagacttt ttggatttta 

90121 caggatgaaa ccatagagta tttcgctttg aacgtgtgct acctttcaag aacagagaag 

90181 gaacccaagg atgattcaga agtccttagg actgccactc tcaccatggt ccRggcccag 

90241 tgggacaggc tgcctccacc tcagtttcaa agggtagtgc tgtgcccagc agatcatgga 

90301 tggggacttt ctgagaattc aatggatgga gcttccccct accctcagct gaggtaataa 

90361 ggctaccccc acagaactga aggggttggg ccacccacag agctgggggg tgacaatgcc 

90421 actccaatgc acctcgaaag ggcagaacat caaagcaaag cggataattc ttgaacttta 

90481 agacctaatg gaatttgtct tgctaagttt ggacttgcta tcaccctttc ttcttttgta 

90541 ttctcccttt tggaatggga atgcctatcc tatgcctgcc ccaccattgt aatttggaag 

90601 catgtaatgt gtctggtttc acaggctcat cactagaaag gatttttttt tttgcttcag 

90661 gatgaattat acctcaagtg ttacccatat ttgatttaga tactatttag atgagacttc 

90721 agacttaaga actgatgcta caatgagtta agactttagg gctattggaa tggagcgagt 

90781 atatattttg catatgagaa gaaaatgaat ttttggagtc caggggtgga atgttacagg 

90841 ttcaatgttt atgcctcaac ccctctgcca tttatatatt gaggccctaa ctcccaacgt 

90901 gatggaattt ggaaaatggg gcctttggaa ggtaattagg attagatgag gttgtgtggg 

90961 tggagccctg taagaagaga catcagggag cttgcttgct gtctctctct tcctgcacat 

91021 atgtatacaa agaagaagtc atgtgagcac atggtgtgat ggcggccacc tacaagccac 

91081 aagaggagaa ctcagaatga aacctacctt accagcacct taatcttgga gttcacccga 

91141 ctccataact gtgagaaata aacttctttc ttttaagcca tctagtctat ggtattttgt 

91201 tatggcattc tgagctaaga caggagttaa tatttattaa ataccaacta tgtgctaggc 

91261 actgtgcctc atttaatttt aaaacaaaac taggaagtag gttttagtat ttccaatttg 

91321 cctgtgaaga aaataaagct cagcatcaca aaactagtaa gtgatggcag atattatcac 

91381 attgccttcc actccaaaga agctgaactg atttattctc tcaccaacaa tcccctcccc 

91441 acacacttac caaccttgat aactaacccc caatacatag atatgtttta ttgttagggt 

91501 ttgatttcat ttctcccttt ttcaagctaa tgattaaaaa tgactgacaa cttctgaact 

91561 tggtacaaaa tattgtcttt gatataatat gagcaggtat acatctacgt tactttttga 

91621 atggctatat tttatattat tgcatatatg taaaatcttg ttgtgactat ttattcaaca 

91681 aacccctatg ccccataaaa cacttttaag ttgtatcaag tccttctctg ttaaagaaaa 

91741 gcaacaacaa tttttaaaag atgcttcaat aaacagccag tatacctatc tttgtggtta 

91801 tgtgtaagtc gattggtagg atatagtccc aggagtagaa gtgatgttca gaagacatac 

91861 aaatttttta tcttacgtag tcttctctac taaaaaaatt tattctgtgt tttcttctag 

91921 ttcttctatg atttcatttt tttacattta tttcttggat tcatctgaag tttattttgg 

91981 catcaatagt agtgaaagtt tgaaccttag taatttttac taatgccatt tattgacaaa 

92041 tcaattttca acattgattt gaaatgctgc ttttattgca taaaaaatcc ttatatatac 

92101 tgatcatctt ctggactatc aattctattt tgttgatcta gttttctaat ttcaaattat 

92161 ttaatatccc catagcagca tgctaaaatg caaaggccct agaatgaggg tgactgaggt 

92221 caaatcctaa ctctcccatt tatgaaatat gtgactttag cctagcccct aaagtgtatt 

92281 tgttcttcag cttcctcatc tctaaaaaga taaaatgtca aactagtatt gcctaatgac 

92341 tccttcccta agccaaaatc ttgagatgga cagaagagag gaaggggttg aaggaactcc 

92401 ccttaagaaa ccatactcag aaagtcacac atacacacac aaacccatga ggattcatgg 

924 61 ggaagcagaa gagtgctggg gacttatata ggtaggaagt ggtgaattgg aaagggaagg 

177 



PATENT 

Docket 524593008800 



92521 catcaggggg aacttttagg aaataacttg agaaaaggag gttctagttt taccctgtta 

92581 ttgcccacat tgttctgggg gagttgagct cagaggtgag attagggaaa ctgaaactgg 

92641 tttggaactg agtgatgtgt tcctagtaca ctgtaaaatt tggctgaagc ttgccttttg 

92701 ggtgaatatc agaggatact cagagcccca caaaatagcg gtctcaaaac ccaaaacaaa 

92761 taataatgca actgaaggaa tatacactaa tgatgaagct aggactccca ggttcaccct 

92821 ttccctactg ttctcccaag gaggaaggta gtagtaccag cttgagcctc aggataacat 

92881 cacacaccac agtactgaag gctgtcatgg acgacagcct ccactaagac aggtgaaata 

92941 tcaaggttag ctggcaagtg gctgagttgg tatttgaaca tggtctctga ttacaaaacc 

93001 catgttcttc ctacgaagta atttttctcc attgggggaa ttcttcaata atgacaacaR 

93061 tgacaatttt cctcttgtca ttcaatatag aacactattg gatcctaaat ttcttttagt 

93121 ataatgatta taataataac aataaaaaac taaacaggag aatcgcttga acctgggagg 

93181 tggaggttgc agtgagccaa gatctctcca ttgcactcca gcctgggcaa caagagcaaa 

93241 actccgtctc aatataaacg aataaataaa taaatacata aataaaaata aaagtgtttt 

93301 ttcaaaggta cagaatgtta agagagggat atttagttgc ttgacatttt ctcgtcttgg 

93361 cttttattcc tagaatctga cagattacaa gagactttga actggcttca aggatctcct 

93421 tagccttact gatcctaaac tcaccacaag agatgtgatt atgactgtgt cattctttta 

93481 attcaattca gaatccccag tggttacccg ctgactatag gccagattcc tcattatgaa 

93541 tgctattttg tgctcattat ccaggaaggg gttataagat attagaagga ttcttgaggc 

93601 attgttcctt ttagtgtaag gttaaggggt taattgaaca tcggataatc tctgaggtcc 

93661 gactcaaact aaagttttca agtccctata ccaataggct tcaaattatc tcctaagcct 

93721 cgtcttctct aactccttga tataaaccta tctttatttt ttatgtactt ataatttttt 

93781 ccattagaaa tggaatcagt tcagaatgca taaagcttga tatttaagag ctcaagatca 

93841 atgaagcctt ttccttctgc ttcagtgaat ttattaattc agctcttcat gttccataaa 

93901 ttgtcactga tttagtaatt tgatgaaaac atttatatac aaatattcca taaaatataa 

93961 agcctataga taccaagaag tttactcagc catagataga gtcttagaat aaaacactct 

94021 gaatacacac aaatgaataa gatataagaa tataatagaa aagcacttat actggaggag 

94081 tttgatgata tatgtccctg gagacaaaat tgtattagaa tcaccttctc tccatcctgt 

94141 tttatttcaa agacctttca tatagtacat tgcttttatg tttagagttt atgcctaaat 

94201 ttaactccat tattctttta gttactttac tatttatttg tttaaaaaaa gatttgaaat 

94261 gctggcgtac aataaactat tgcaaagctt cacaaagttc taaactctcc tggactcttt 

94321 agtaactgag ttatcctaga tagttgcttt ctatgtagct attcttttta agaagagcat 

94381 tttaaaataa tttttgtcat tccaaaagaa atttttccat aatgagggca tcctcatcag 

94441 aggataatga acatagtatt ttagttatga ttaagatcat cgctaatctt ttccctttct 

94501 tcagcagcat ttattgagca gatattgggt gaagttgact atacagagtc tgtataggac 

94561 aggagtgctt tcattttcat tcattccaaa ataatttgaa acttcaattt tgttatttcc 

94621 ttatccaatg aattatttag aagtgacata aaatatctag ctgtctgggt tcttttttaa 

94 681 aaaaatttct aattttaaca tattgtgctt agttaagtag tttatatata catatttaaa 

94741 attttgctgt aatttcctta gtggcttcta taagagcaNt tttttttggt acatgttatc 

94801 aagtaaactg tgtattctca gttaggtgta agttctatgt atatctatta ggataacctt 

94861 gttaatttta tatttaaata ctctatattt ttattcatag tatatcatag tagcagactg 

94921 taacagacca ctatgatgtg atgtgtattt gttaattttc ttttgtgatt ttactaactt 

94981 tttaggtatt tcaaaatgat attgaggcat tttaggttca tgatcattat atcttgctgg 

95041 taaattattt gacaatatga aatgtcctgt tttgatactt ttaatgcttt gactttcaat 

95101 tctattttgt ctgatactga tgttgctgtt cccatcctac tgttagtacc tgccaggtgt 

95161 aggctttcaa acttggaatc atcatggttt tggctctctc cagtaagcag cacttagccg 

95221 gagtcttaaa aatccaacct gatattttac cttttatgaa acaaatttac cccattcata 

95281 tttatttatt tatttatttt gtgagacaga gtctctctct gttgcccagg ctggagtgca 

95341 gtggcacgat ctcggcgcac tgcagcYtct gcctcctggg ttcaagccat atttatggtt 

95401 attaaaaata tatatttaaa cctactcctg ccatcttatt ttgtgttttc attttaacct 

95461 tcctttcttt cttgttttct tgtttcccct tcccagcctt ttcagggatt aatgaaattt 

95521 tctttgttcc acttttcatg tactgttttg aaaactatat tctatcttta ttcttccagt 

95581 ggttatatta actttttagt cacaagtggt tgaatttgta ttttctaata gtatctataa 

95641 tcactgtcca ttgtcccctt ttgatgaacc ttagaatgct tttttcccta aattcttcat 

95701 cagcacctac acttctattt tccacaaccc atgttgaaat aacctggaat ttttggcaca 

95761 gagtatttat taaatatagt tttgcaatta tatttcatag aaaaatagat ttttggcttt 

95821 ctttgctaac cactgcagct cctYgtgagg tcctggattc attttctttg tgtattctct 

95881 agtagtagtt tcagctttca gagagattct gctgtgttat taaaactctg aattggggcc 

95941 cRgcgcggtg gctcatgcct ataatcccag cactctggga ggccgaggtg ggtggatcac 

96001 gaggtcagga gatcgagatc atcctggcta acatggcgaa accccgtttc tactaaaaat 

96061 acaaaaaaat tagccaggcg tggtggtggg cgcctgtagt cccagctact ggggaggctg 

96121 aggcaggaga atggcgtgaa cccgggaggc agagcttgca gtgagccgag atcgcgccac 

96181 tgcactccag cctgggcaac tgagcaagac tccatctcaa aaaaaataaa taaataaaaa 

96241 taaaaaataa aaaaaaataa aactctgaat ccctggatgt ttgaaaaaca tcttatttct 

96301 tcctcacata ttaatgatat tttggctgac aatagaaatt tggatttgaa cttcttctta 
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96361 ttcagcaaac tgaaggtatt gctccaatgt cttttcttca tccaatatta tctatgaaaa 

96421 atctatgcca aatttgatta gaattactat aaacaatctt tttttcactc tctctgaaat 

96481 cttcaatagt tactctttat acttatagct tttaacatat tgactatatc cttaatgctc 

96541 tgaattctca ttacatttgt acagatgtgg ggccttttgt ttttgtgatg tgtttgtttg 

96601 tttaaatcct gctctgtggt tggtgaactg tttccatttg agggcttata tttttcttca 

96661 cttataagaa attccatcct attatttctt cagattttac ttcccttcta ttttctttat 

96721 tagctattag ctagaagtta tgacttaaca gaactctctt ccatgtcttt taagttttca 

96781 acttttttta tcaccttgtg ctacattcct acgttctgtc ttctatatat caaattccct 

96841 tttcagctgt tctcattttt ctatttgcat ctactgaatt tttYatttta ataattacat 

96901 tttttaaaat ttccagggtt tgactttggt ttgttttRtc acagatagct ccttattcgt 

96961 tattttgatg ccatactata tttgaagaca ctaattaagc ttcttaagaa aagtcctttt 

97021 cttatcatct attaaatttt tcaaagttgt aattctgttg ggctgttata tatatttttt 

97081 tatggaggct gcatgctaaa tattgttgat tcttgactgt aggctcatct tggtgatttg 

97141 aattccccgc tagactcctt atgctttcac tcccacagcc agccttaggg gaggtataga 

97201 aacagctttt gaggtttgtg ctcctcactg ttttcagtga gaatgaggga aagttgagat 

97261 gggtattgct gaccctgccc ctcattctta ggctggctcc tatgcagaga cagacttgaa 

'97321 ctggtagaga ggtaaagagt gggatgtaca tggcatgacc agagtggatg cctcaactca 

97381 ttttcttatg atttgcctta gcttccacct cctgtctagt cctaccttct accatgtcta 

97441 agcatgggca cccttggtga tgctcccgtc ttctgtggca ggactttcta aaagtttcca 

97501 gtacaaactc cagactacaa ttactctctg caaacagcct gtgtactttt agactttctg 

97561 ggatttctca tcattttgat tagccaaaaa tctctttgaa tttagaaaac aagctataca 

97621 ttcataKact taaaaaataa cttaaggctt agagtggaag gacagaagct gagaaaggag 

97681 aggatatcat cgtgcaatta gtgttccatc ttgaaagtga aagcctccat ttatattttg 

97741 tgttgtttcc cttttgtatt gatattaggg atactaRgca attgtcacct actttgcaaa 

97801 tacttgttac atgtgccttt aaatttcatt tcaggtatct tcagagacac agatgtttta 

97861 cattttaatg Mggacaaatc tgttcatttt tcactttaag atttctggtt gttgtgtcat 

97921 gctcatgagg cctttttact ccacaatttt aaaagtttcc tgtattacct tctgaaattt 

97981 catggttcac tctttcatat ttagatattt catgttcaga tatagatcta tgaggacttt 

98041 agttttcggt ttgaggtgag gtttcgtgtg ttttccattc tcccttttct atataggagt 

98101 ttttattgca gctgttctac tgctccacta atttgttttg ggtgggtaga tgtagaagag 

98161 catttaacat gtttacttga tagttcatca aatcataaca aaccacatcc atatttgatg 

98221 tacgggaatg tgcagccctg agttcttgac ttttgagatg agttcagtaa ctgcctgggg 

98281 tttggggtca tctccctttg gggaaagatg agtgtgaaga agagtatgtg aagatatata 

98341 gtagccagag aagctgactg tggcagagag cacaaagtgt ccaccaaaac aatcttccag 

98401 ttctcccttc gggcacacag ctagagtcca tctccctgtc tccttcagtt aggtagagcc 

984 61 aggcgactaa gttctttttg gtgcagtgtc aacagccatg cttgccacgc ccatagaagc 

98521 cttcgtatgt acttcatcct ttttgaaggc tggatgtagt tgaaaagttt ctaagagacg 

98581 gggccaggag atgccagggt tcttaaagac atgaaagact gcatggggga cttgaaagtt 

98641 gcctgctgaa tgttttgcct tgaacttaca ctcaagtgag aaataagctt ctgaaagtat 

98701 cagtttgctt tagttttttt tttttttttt tttttttttg agataRaatc tcgctctgtc 

987 61 tcccaggctg gagtgcagtg gtgcgatctg ggctcactgc aagctccgcc tccagggttc 

98821 acgccattct cctgcctcag cctcccgagg agcggggact acaggcgccc gccaccaagc 

98881 gcggctaact ttttgtattt ttggtataga cggggtttca ccgtgttagc caggatagtc 

98941 tcgatctcct gacctcgtga tccgcccgcc tcggcctccc aaagtggtgg gattacaggc 

99001 gtcagccacc gcgcccggcc cgagatatgc tttttgagtt aagaagattc cttttatttc 

99061 taacttaccc agtggctttg ttgttgtttt aatcagaaat gagtgttaaa ttttattgaa 

99121 gattttcaca cctgttaact atatcatata gctgttcccc ttaaatcttc ctatgtaata 

99181 aattccaatt attacattaa tagagtcctt aaagtagaac tatatttaaa tatgaccgta 

99241 agatggtatt cttttaatgc aatgctggac ttcattttgt ttataatttt tgtgtatgtt 

99301 caagtgtttc attgatttat agttttcttt tttatcctat ctttgtccag ttttgtcact 

99361 gagtttatgc tagatgcaaa ctgagaagtt tatcagcttt ttctttaatc tttaacaatt 

99421 tatatatcat gagttatcag ggcctcatgc cctttgaagg acatgtatat atatatatat 

99481 atatttacta tggttctaat ttcctctagt gttatggatc tattcattct tttcattaaa 

99541 atttgtaata tttgttatgt cccctcttct aatttaattt ttgttaaatt ttattaaatt 

99601 ttcagtggtt atatcagttt ttaaattcct gccatgcact gctcttattg attacagttt 

99661 ctRagggctc atgtattgtc aaagaatgtg agttttgatt tcacaatttt accattttct 

99721 aacttattta tttttgcttt tatttttatt tctttcttct gctttccttg attttatttt 

99781 gtttttccct ttctaatact tcgagggttg ttaatttttt tgtttaatta gaaggcattt 

99841 ggggctataa agttttctat atttcacaag ttttgattaa taatatcttg ttctaatgtt 
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IL1RL2 genomic sequence (SEP ID NO: 2) 



>2: 102409301-102505350 



1 


ttgtgttcat 


caataggaaa 


tagttaatca 


tagtgtatat 


gtattatgga 


atgctaagca 


61 


gccatgacag 


agtctatttt 


ggaagacaaa 


tcatgtgggc 


ccaaattccc 


aatccacagt 


121 


aattacaaaa 


tagtaggcaa 


aaagacccca 


tttcaaaaac 


tgcacatgtt 


cacagagaag 


181 


ataaggaatg 


agacgcataa 


ggttactaat 


ggtggttttc 


tctgKgtggt 


gggtttaggg 


241 


taattttcct 


ttttctttgt 


gcatttctat 


atctaaaatt 


ttaattcaat 


agccatttat 


301 


taatctagat 


agatcagaaa 


aaatcaatta 


atgttaagat 


taaaaataca 


ttctttgcag 


361 


gatcccagat 


acaattgatc 


tgtaatgtca 


ccggccagtt 


gagtgacatt 


gcttactgga 


421 


agtggaatgg 


gtcagtaatt 


gatgaagatg 


acccagtgct 


aggggaagac 


tattacaggt 


481 


atgtatgcta 


agagttattc 


acattttgRt 


gttaaatccc 


acgtgatatt 


ttatataacc 


541 


ttgtcggttc 


agtttaaaag 


caagtgttag 


ttgctcctaa 


cctttgctgc 


cttttttttt 


601 


tttttttttt 


ttttttgcta 


agctaagtag 


aatttataag 


atcttgtaca 


tttaaggtaa 


661 


aaaatacttg 


tcattgtggt 


gcaaattaca 


gaccacttag 


aagcctttct 


cttacgttat 


721 


acatgttgca 


acatttcaac 


gaagcaatta 


tctttcatta 


ttcttcatat 


tcctcaagta 


781 


gcttagaaga 


gactcattaa 


tgagctcaag 


aatcaggcaa 


tccactgctc 


tcgaaagcct 


841 


ctactggttt 


cctactgctY 


atctatggga 


caaRgatctc 


ctggcttccc 


atgacctctc 


901 


cttcacaaca 


cctgcaaagc 


actttgtcaL 


ctgccccaRt 


ctcctcttgt 


ttagtgtctc 


961 


ctctgtgccc 


catggagaac 


acaatgcatt 


tgtctacatt 


tttcttcttg 


gaagtggtaa 


1021 


tttttttgct 


ttctctgcta 


ctgagcctgt 


tactgacagt 


ggtcttgggg 


ttataaaatc 


1081 


tcagattagt 


gttgccagca 


gtctgaatgt 


tgtgactgtg 


attgggcagg 


gtgattattt 


1141 


cagtggcaat 


tttgtcacaa 


ataaggaaat 


acacagggta 


tacaggtctt 


atttgtagtt 


1201 


gatgcaatta 


acttacacaa 


gtttatttac 


tctctctctc 


gaatagtgtg 


gaaaatcctg 


1261 


caaacaaaag 


aaggagtacc 


ctcatcacag 


tgcttaatat 


atcggaaatt 


gaaagtagat 


1321 


tttataaaca 


tccatttacc 


tgttttgcca 


agaatacaca 


tggtatagat 


gcagcatata 


1381 


tccagttaat 


atatccaggt 


aaacaacaaa 


ctaattgaaa 


tgcagttttg 


ttttactgta 


1441 


gtaagattcc 


atgactttga 


agtttgaaat 


gccatttcct 


ctKcttagaa 


cacgcttcac 


1501 


ttcctcatta 


cttgggtaac 


ttctatttct 


cttttactct 


tctgctgaac 


tctctcttct 


1561 


tggaagcttt 


tctgtcctgc 


tgcctgccct 


taacccagct 


ctcggcccaa 


agagaggagg 


1621 


ttagggcctc 


tgtatgtact 


tctgtagcac 


catatgtcac 


aggatctatg 


gtacttcgtt 


1681 


ttctgtactt 


aactataaat 


tctgtgatgg 


tggcaaccat 


ttatcttagt 


aatcattcta 


1741 


tttccacagc 


taatggcaag 


ttaggtctgg 


tacattgtgg 


gtacccaatg 


aactacaYtg 


1801 


atgatgcata 


gggtaagact 


aaatatccac 


tttcaaagag 


gacatcagaa 


gtcactgggt 


1861 


ttcatgaatt 


ggtataataa 


aacataatat 


tgaaagtatt 


tgtgaaacat 


tttaaggtaa 


1921 


tttgtggttt 


aattaaacat 


aggctattat 


aattgcgtgc 


atggaagaat 


atctgaaaga 


1981 


ctctataaat 


taacttctat 


gtatgtttaa 


atactggcag 


catacaaata 


gaaattacat 


2041 


ttaaaagata 


acatttatgg 


tagcatcaaa 


aatcatcaaa 


tacttaagaa 


taaatctagc 


2101 


aaaagctgtt 


caaaacctct 


gtaatacaaa 


ctaaaaaata 


ttgagataaa 


ttagagaaga 


2161 


actaaatgga 


aggatataca 


atgttcatWg 


attgaaagac 


tcgatattat 


gaagRtatca 


2221 


gttcttcccc 


aaatgaatct 


atggattcca 


aaaaatttca 


atcaaaatct 


cagcagtatt 


2281 


tStacaagtg 


agagtcagtg 


tttgtatggg 


tgtgtttttg 


tggacacctg 


taaaagtcaY 


2341 


agggaactgt 


aaaggaccaa 


gtatagtcat 


ggtggtctta 


aataagaaaa 


ataaatctgg 


2401 


aggattatta 


ctacagacat 


catgatcttg 


tatgaagcga 


cagtacttaa 


gaccgtaagt 


2461 


gtgaactatc 


atttgggcca 


gctggatatt 


tgtctggaaa 


atggtataac 


ttgatttctg 


2521 


ttttatatcc 


aaatcattta 


aattggaaaa 


gtaaataaag 


cttttagatt 


cccttttctg 


2581 


gatgctttta 


catggttcct 


gatatttaga 


gggtactttc 


tttttcttcc 


ctctttcttc 


2641 


ttctctagcc 


ccctccccat 


cacctactcc 


atctgctccc 


cagcttcctc 


tttaattatt 


2701 


ggataactaa 


gtagagaagg 


aggccaggag 


aatgtggaaa 


tgtgaaactt 


ccctaagcct 


2761 


ccaccttatt 


cgctttccac 


cagtctttaa 


ctttacccaa 


tggactctct 


gacctcaggg 




aacttttgta 


ggcttttgag 


tgattttaac 


ttttccctgt 


tttactgtgg 


aatgctctat 


2881 


cctgtggtct 


tcggtattat 


ttcccatgtt 


attgtatatt 


atgctattta 


ggtagaaact 


2941 


tcatagaatg 


caccttagtt 


ttMtcattgc 




agtatccatt 


acaaagtgat 


3001 


aataatgaat 


gagttaatat 


tgtctgaatg 




ccagatatgg 


gctctctgag 


3061 


acgaagatat 


ttaatttgct 


gtgctcaaag 


ttttaattct 


ttttggttct 


aatatttttt 


3121 


ctcctttttt 


tttctttttg 






aagcacatga 


ttggtatatg 


3181 


tgtcacgttg 


acagtcataa 


ttgtgtgttc 


tgttttcatc 




tcaagattga 


3241 


cattgtgctt 


tggtacaggg 




tgattttctc 


ccaataaaag 


gtataatttt 


3301 


gtattccatg 


cagtatttct 


tgttggagat 


aagggatagt 


taggagatgt 


agaagatgac 


3361 


taagagggNt 


tttactaaga 


gggtttctaa 


aatgaaaagt 


ggcatataca 


agaatactag 


3421 


ttattcttac 


acagaattat 


agttttagaa 


ctcattaggc 


tgaatatcat 


tgttttctaa 


3481 


Rttcctgcct 


caacattcat 


attggtagaa 


taaacaggta 


tttagagcat 


ctgtttataa 


3541 


attcagttat 


gcacaagcca 


ttgKtaggcc 


ttgctctgtg 


atgaatagga 


cagacagaga 


3601 


tcatacctta 


atgaaagaaa 


tgaaatgact 


agatcttcat 


gcatcaggga 


ggNtctctct 
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3661 ctcctttgtt taaactttgc gaaaaaaaaa aaaggaatac cacaatatct aaaaaaaaat 

3721 gaatggatag aattcagggc tgagacctct ggggaagaag atgaggacag ggagacttta 

3781 aggatggctc tatactaaga gtatacgagg cagcctccaa atagaagaac aaatttgcag 

3841 taaaacacaa gaaatagaaa ccttgtaaga gatgaacact ttttaaaggg attatatttt 

3901 tggtattgct gcttcagtca tgccattgta taaaaaaaga tgaatagttc attatgtaat 

3961 gaatgtttgt gatactgact ttatcaaatc tcttattttt gccttgtggt tctaaataca 

4021 ttatgttttt cctttagctt cagatggaaa gacctatgac gcatatatac tgtatccaaa 

4081 gactgttggg gaagggtcta cctctgactg tgatattttt gtgtttaaag tcttgcctga 

4141 ggtcttggaa aaacagtgtg gatataagct gttcatttat ggaagggatg actacgttgg 

4201 ggaaggtatg tgtgtaatgg aacagagtaa aggcttattg ttgtaaaact acttagtaaa 

4261 atgtggattc catctttcta gaagatcgtg gcataggggt atatgtttca caattttaag 

4 321 aacctcttca gaagtgtatg atgattttta catttattaa atgcatttac ttctctcata 

4381 ttttgtcaga gcaataatta agtgattttc atttagtttt gaaaaactta atgactagtt 

4441 aaacccaaca gttgctttac aactgataca attaaacagg agtggtagag atcaaatgat 

4501 tgaataataa gtttttaaaa ttccaacaaa gttttctgag ttctaaatga aatatttgtc 

4561 ttttgagggc caatttttga gttagtctat aaaatgggag gtttgcagtg gctcatgcct 

4 621 tttatctcag tacaaccctg ggaggccagg gtgagagggt cacttgagcc taggagtttg 

4 681 aggctgcagt gatccaagat cacgccactg cgctccagtg tgagcaacag aacaagagac 

4741 tgtctcttaa aattaattaa ttaaaaacat gggaaactcc tttaatttta agtaagacaa 

4801 gaaaaaggca ttaggagcca tacggttgtg aaaagccttg tgtggctttg gttcaggagR 

4861 gaatgatgat aaatagaatt ttacttacta tattgtgctt cctgtttttc agacattgtt 

4 921 gaggtcatta atgaaaacgt Waagaaaagc agaagactga ttatcatttt agtcMgagaa 

4 981 acatcaggct tcagctggct gggtggttca tctgaagagc aaatagccat gtataatgct 

5041 cttgttcagg atggaattaa agttgtcctg cttgagctgg agaaaatcca agactatgag 

5101 aaaatgccag aatcgattaa attcattaag cagaaacatg gggctatccg ctggtcaggg 

5161 gactttacac agggaccaca gtctgcaaag acaaggttct ggaagaatgt caggtaccac 

5221 atgccagtcc agcgacggtc accttcatct aaacaccagt tactgtcacc agccactaag 

5281 gagaaactgc aaagagaggc tcacgtgcct ctcgggtagc Rtggagaagt tgccaagagt 

5341 tctttRggtg cctcctgtct tatggcgttg caggccaggt tatgcctcat gctgacttgc 

5401 agagttcatg gaatgtaact atatcatcct ttatccctga ggtcacctgg aatcagatta 

5461 ttaagggaat aagccatgac gtcaatagca gcccagggca cttcagagta gagggcttgg 

5521 gaagatcttt taaaaaggca Rtaggcccgg tgtggtggct cacgcctata atcccagcac 

5581 tttgggaggc tgaagtgggt ggatcaccag aggtcaggag ttcgagacca gcScagccaa 

5641 catggcaaaa ccccatctct actaaaaata caaaaatgag ctaggcatgg tggcacacgc 

5701 ctgtaatccc agctacacct gaggctgagg caggagaatt gcttgaaccg gggagacgga 

5761 ggttgcagtg agccgagttt gggccactgc actctagcct ggcaacagag caagactccg 

5821 tctcaaaaaa agggcaataa atgccctctc tgaatgtttg aactgccaag aaaaggcatg 

5881 gagacagcga actagaagaa agggcaagaa ggaaatagcc accgtctaca gatggcttag 

5941 ttaagtcatc cacagcccaa gggcggggct atgccttgtc tggggaccct gtagagtcac 

6001 tgacccKgga gcggctctcc tgagaggtgc tgcaggcaaa gtgagactga cacctcactg 

6061 aggaagggag acatattctt ggagaacttt ccatctgctt gtattttcca tacacatccc 

6121 cagccagaag ttagtgtccg aagaccgaat tttattttac agagcttgaa aactcacttc 

6181 aatgaacaaa gggattctcc aggattccaa agttttgaag tcatcttagc tttccacagg 

6241 agggagagaa cttaaaaaag caacagtagc agggaattga tccacttctt aatgctttcc 

6301 tccctggcat gaccatSctg tcctttgtta ttatcctgca ttttacgtct ttggaggaac 

6361 agctccctag tggcttcYtc cRtctgcaat gtcccttgca cagcccacac atgaaccatc 

6421 cttccYatga tgccgctctt ctgtcatccc gctcctgctg aaacacctcc caggggctSc 

6481 acctgttcag gagctgaagc ccatgctttc ccaccagcat gtcactccca gaccacctcc 

6541 ctgccctgtc ctccagcttc ccctcgctgt cctgctgtgt gaattcccag gttggcctgg 

6601 tggccatgtc gcctgccccc agcactcctc tgtctctgct Yttgcctgca cccttcctcc 

6661 tcctttgcct aggaggcctt ctcgcatttt ctctagctga tcRgRatttt accaaaattc 

6721 agaacatcct ccaattccac agtctctggg agactttccc taagaggcga cttcctctcc 

6781 agccttctct ctctggtcag gcccactgca gagatggtgg tgagcacatc tgggaggctg 

6841 gtctccctcc agctggaatt gctgctctct gagggagagg ctgtggtggc tgtctctgtc 

6901 cctcactgcc ttccaggagc aatttgcaca tgtaacatag atttatgtaa tgctttatgt 

6961 ttaaaaacat tccccaatta tcttatttaa tttttgcaat tattctaatt ttatatatag 

7021 agaaagtgac ctatttttta aaaaaatcac actctaagtt ctattgaacc taggacttga 

7081 gcctccattt ctggcttcta gtctggtgtt ctgagtactt gatttcaggt caataacggt 

7141 cccccctcac tccacactgg cacgtttgtg agaagaaatg acattttgct aggaagtgac 

7201 cgagtctagg aatgctttta ttcaagacac caaattccaa acttctaaat gttggaattt 

7261 tcaaaaattg tgtttagatt ttatgaaaaa ctcttctact ttcatctatt ctttccctag 

7321 aggcaaacat ttcttaaaat gtttcatttt cattaaaaat gaaagccaaa tttatatgcc 

7381 accgattgca ggacacaagc acagttttaa gagttgtatg aacatggaga ggacttttgg 

7441 tttttatatt tctcgtattt aatatgggtg aacaccaact tttatttgga ataataattt 
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7501 


tcctcctaaa 


caaaaacaca 


ttgagtttaa 


gtctctgact 


cttgcctttc 


cacctgcttt 


7561 


ctcctgggcc 


cgctttgcct 


gcttgaagga 


acagtgctgt 


tctggagctg 


ctgttccaac 


7621 


agacagggcc 


tagctttcat 


ttgacacaca 


gactacagcc 


agaagcccat 


ggagcaggga 


7681 


tgtcacgtct 


tgaaaagcct 


attagatgtt 




aattttgcag 




7741 


tctgtcatcc 


agaaaatgtg 


tcagcatgca 


tagtgctaag 


aaagcaagcc 


aatttggaaa 


7801 


cttaggttag 


tgacaaaatt 


ggccagagag 


tgggggtgat 


gatgaccaag 


aattacaagt 


7861 


agaatggcag 


ctggaattta 


aggagggaca 




gataagcgtg 


ggtggaggaa 


7921 


gatccaaaca 


gaaaagtgca 


aagttattcc 


ccatcttcca 


agKgttgaat 


tctggaggaa 


7981 


gaagacacat 


tcctagttcc 


ccgtgaactt 


cctttgactt 


attgtcccca 


ctaaaacaaa 


8041 


acaaaaaact 


tttaatgcct 


tccacattaa 


ttagattttc 


ttgcagtttt 




8101 


ttttttaaag 


atgccctaag 


tgttgaagaa 


gagtttgcaa 




atatttaatt 


8161 


accggttgtt 


aaaactggtt 


tagcacaatt 


tatattttcc 


ctctcttgcc 


tttcttattt 


8221 


gcaataaaag 


gtattgagcc 


attttttaaa 


tgacattttt 




gtttgtacta 


8281 


gttgatgaag 


gagttttttt 


taacctgttt 




qcaqcagaag 




8341 


tgtatattaa 


agcaccaaat 


tcatgtacag 


catgcatcac 


ggatcaatag 


actqtactta 


8401 






actttgtact 


gttatcctga 


gaatctgttc 


tttqtccaqt 


8461 


ccacagctta 


cctgcacatt 


tgcacattcc 






aqaccttctq 


8521 


cagaKWgttc 


ttcctgttgt 


ggggaagcag 


gtggggagga 


gctggaggag 




8581 


tggaggtcag 


aggctatYgg 






cccWtcttct 


agctaaactc 


8641 


tactccctct 




ttctaaaatq 


qattaaaatq 




caataactgt 


8701 




cttatcaatt 


tactattaac 


ttatcacttt 


acctqtccaa 




8761 


agggaatatt 


tgtatagact 


tttacatttt 


acaaaqcqct 


tttatttttt 


cctttqaccc 


8821 


agaaggtggg 


caaaattggt 


gaacttgctg 


tccaaaatqc 


atqctctaaa 


qcttqttaac 


8881 


tcWgatggtc 






qcctccttct 


tacctcacaq 


caatqctaaq 




gggcaggtga 


ctctctcagt 


acctqqqqaq 


aa ca K 


tqqcaqqttq 


qcttaqaqtc 


9001 


tgagtccagt 


atgagcactg 


cctccaccaq 


ctacctggag 


toaaa tta 


qqcaaa tat 






atttactcat 


tatataqqta 


taatatctaa 


ctcataqaqt 


taaqattaaa 


9121 


aagattaaat 




aaacctaata 




aqcaqqttct 


caaaaaa tqq 


9181 


ttgctttgtt 


agtagcaatt 


ctatqaattq 


cttatctqaa 


qccctattaq 


aa ^ t a ca g a 


9241 


tggaaggggt 




tataaattaq 


aaatoacaat 


tqacactaaq 


qacaaaqtac 


9301 




actgaagttg 


tataaccaca 


qaqqccaqqa 


qccctqtcca 


gcccacagcc 


9361 


cctccactgg 


cccccaacct 


qaaaqaatqt 


ttctcactqq 


aaqaqttcaq 


qqaqctttqc 


9421 




ggttatgata 


ccaqttaatq 


tqaaaaccaL 


taqqaaaatc 


aqtqctaacc 


9481 


accatttaaa 


actcacacqt 


tttcctctct 


ttatcaqata 


aattttcccc 


aqtaaatqca 


9541 


aaataggttt 


ttagggagtc 


tctggaatta 


ttttaraaca 


ggaatgccgt 


ctoqtqqaaa 


9601 


aagacctgga 


actaaattcc 


tgcactgtca 




accacaacaa 


agcacctggt 


9661 


tgtatggaac 


ccccattttc 




aacaggactt 


cctatgttac 


aagatgttta 


9721 


tatgtaggaa 


gtctctgtcc 


agtatacggg 


atagaatctc 


aaaatatatt 


ttcttagttt 


9781 




tgagtacaga 




aacttactca 


tccaaaatqt 


atatttttca 


9841 


aattctaggg 


ttttaggtgt 


gtgcgggggt 


tggagagtga 


tataatqctq 




9901 


tttaaaatga 


tcacagctgc 


tacttaatcc 


cattttagca 


aqt qqatc 


tqqtttaqca 


9961 


tttttaatat 


agtacgttcc 


ccaagtagta 




ttctaagtat 


aaataccatg 


10021 


caattataaa 


atcagagatt 


tcctccagct 


tatttgtcaa 


aagaaaatct 


tttcgccttt 


10081 


gacgtgaggc 


tctgggagtg 


tggtgaggtt 


ggcttagcgt 






10141 


caggtgggga 


agaatgtgga 




agggaaaaat 


tgttcctctg 


ttactaaaat 


10201 


aaaatacatg 


aatgaatcac 


catcatggca 


ataattcata 




cacatgaaaa 


10261 


aatgtatgtg 


ggaagacaga 


ggaaagggat 




tgtgataaca 


ttcattttac 


10321 


aaccaaagat 


tgtgtgtgtg 


tgtgtggggg 


ggggcggggt 


qtttaaattt 




10381 


aagagttaca 


ggaataggtg 






taatcattca 


aaacaaaaac 


10441 


atgctcatct 




cgctcaggtt 


tcttctgaag 


aaggcttggc 


tgctcaaagt 


10501 




tacctatacc 


ttaaatctga 


gccccaaaca 


t tagcacagc 


agtctctcaa 


10561 


aatttgcagc 


tgttagacca 


gttgagcctg 


taccacctga 


ctctagactc 


ataggaggct 


10621 


gttgacatct 


ctaaagctgt 




ttgagagatt 


aatttaccta 


cagggtgaag 


10681 


ttgatgaagc 


ttgtttttct 


tagaaccttt 


gacctggaag 


tgatcccaag 


tgccatttgg 


10741 


cttctgcttc 


cgggtctggg 


aaggctacaa 


tgataccatt 


ctacagtgtt 


cattggtttt 


10801 


cctgtcaatc 


tacacatcct 


gaggatgaga 


ttccttaggc 


ttctttagtg 


aaacggtatt 


10861 


gcatgtttca 


cagcctgtgt 


ggggacccac 


tcctgctttg 


gttcatgtag 


ttaatccttc 


10921 




actacatttt 


ccctccacag 


ccatgttacg 


tcacttaccc 


tgcttagcca 


10981 


gggacagact 


gcagcttctc 


atttgctttc 


aaggctgtag 


acagcagcca 


tctgtttcaa 


11041 


cagtttttgt 


cgtcagatgc 


tattccgtag 


tcctgccttc 


cacactgtac 


ttgattgctt 


11101 


ctgaattctt 


gtctttccta 


aaactggacc 


catgtcctct 


ctcaaattca 


aaaacacagg 


11161 


ggaaatattt 


gtgttctcaa 


gcgtactttt 


agatttttaa 


aaagtgctaa 


ccaagtggtt 


11221 


aacattatgc 


tagacactga 


gaaaattaca 


aggtaagaaa 


aaacagaaat 


ctagccagag 


11281 


aagaagagtg 


tgaagagaaa 


gttgttcagg 




atatgacaga 


gggtcttaaa 
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11341 cccatgactg aactatttgg actttaccac taggagtagg tatatgggag atattggagg 

11401 caacaggttg gaagaacttt cgacataaag aaacacattg atagggcact attgtacagc 

114 61 agattgggag gaggtaaaag gttacatagg gaggttgtta ggaaggtggt agagtaatcc 

11521 ccttgggagt caattatatt taagacattt tataaaataa attaggagaa acttcttttt 

11581 attacgaaag caataatggt ttgagagaat gtggaaattt ctaaaacata taaggaagaa 

11641 aaatgtcacc cataacttca caacctaaag ataattattg atattttata acatttctat 

11701 ggatataact gagaccatat aatacatgga gtttaacact ctttttaaaa cttagcataa 

11761 atatttgccc acattactat tatacgaaat acaatctata agtagtcact aagtctatca 

11821 aatggatggt ccataatctg atagctttgc tgccttcagt ggacatccag attatttcta 

11881 gttttagcta tcagtagtca aagtgcaata gttatccttt ctcaaatatt tttacttccc 

11941 taatcatttg cttagcatat attcagaggg caagattcct tttcaggttc ttgatgttcc 

12001 atagagacat ttgctcctct tacacaagca gtgtgtggca ctgagaatac tcattattaa 

12061 atcattgcta atttgataga caaaaaaagg ttatcctttg ccagttaact attaacatgg 

12121 ttgaatgttt cacttaacaa ttacaattgg aggcgggtgg atcacttgaa gccaggagtt 

12181 tgagaccagc ctggtcaaca tggtgaaatg aaaccccatc tctaccaaaa acacacaaaa 

12241 agcaaaaaac aaaaattacc tgggcgtggt ggtgcacgcc tgtaatccca gctactaagg 

12301 aggctgaggc agctgaggct attggcttcg tctgtgttat tttattttgg aatttacaaa 

12361 ctgtttcctc ctttgtgatt ttgcactagc tgtttcctac tttggggaaa gcccttctcg 

12421 cagacctcca catgctggac tccttgcctt gacaagggcc tctgctgcac catagtccct 

12481 tctgaaggga ggacttcccc aacaccctct ccatcacttc atcataattg ctttcagggt 

12541 tctcaccagc ctgaaatcat ccttcaaaat tttcttattt acttgacact agaatgactg 

12601 taaactctaa gagggtctgt cttctgtaca gctgtatttc tggcactcag aatatcacct 

12661 ggaacacagt gggaactgta taaatatttg atgagggact gagcgaacta atgaatggag 

12721 ctcgagggag tgagtgatta agcccaggac tgcaggaaac caagtgcttt aaggacctcc 

12781 ttccagtctc cctggctgct tcttccattt ctagaagtcc atttcatccc aacaatagca 

12841 gtctgctaca gaaatgctgc tatatattcc caagcctcat agaggggaaa tatgagaact 

12901 taagggcctt aaaggtataa agatcttggt ggagccccaa acacccaccc cagcctaata 

12961 ctgggttttg gaaagtttaa ttgttgcgtg tgaatatatt tctgtttcat tctcattggg 

13021 aaacattatc tgtgggatat ggccaatggg aaataatcag atatttagtt agaacaaata 

13081 aaaggtagta tgcatcatgt aaaatataaa tttgtatatg aaatctttaa tccaaattgt 

13141 tgccctccta cccttctgaa tagccgtcat atcctagtct gagggtcaaa tagactgaag 

13201 gtaaaattca accaagcaga attctgtaat gctttcatca cacacagatt tgttgctttt 

13261 tgcctgctct cagaatgaag tgatgaatct ctagaggaag ttgatttact tcataaaaaa 

13321 aaaaaccaac tgaaaattat ttcctatggc cactgactaa tgctagaaaa cattaagaat 

13381 attcccattg aaaaaatatc tgcaagtggg agagaattag acaaggaggg gttggtaggg 

13441 ggatggtgat aagcatctat tacatattat acaccctgtt atggaggctt tacaactgcc 

13501 acctctgaaa actgggcata acctctcaat ctaaatgtat ataaaataaa atcacaggat 

13561 agcttttaca tcagagcMgc aaaactggca aaatttaaaa gtctgacatt accaaatatt 

13621 ggtaagaaca tgaagcaatg aaattctttt cctctaaagg acatagctat ggaaaaaaat 

13681 tagggctttt ctaatacaat tgaggatgta cctacccaat gattctgcaa ttccgttcac 

13741 taaatggcct ctgaaatact cgcacaaaag gacattacca gaatctttgc agcagcaccg 

13801 tttataagag caaaatataa atttggaaaa acttaaatgt tcgaaggaga tgaatacatt 

13861 taagtttttt tttttcaagg taattgagaa cctgcagtaa atattatggt ttcctgttat 

13921 ttttaattgc taagtttaca atacccggaa tcagttctgc cttcaaagcc aagtgttcat 

13981 tttccacgta tcaggaaaca catttggcat agagaccatc ccaggaagtt aaatttcaga 

14041 ttctcagaat tagtagcaaa gtgcaatgtc agaagtgtcc agtgagaggc actgcagggg 

14101 actgggatgg cctgtcttaa cttcatacat tttggggcaa caatacccat taaacttggc 

14161 atatatacta gtcctcaggc taagaaataa gataggacac aaatgcatct attcataaag 

14221 tgaaaatgaa aaaagatagc ataaagattt agaaatacct ttcaacactg ctcatagaaa 

14281 taattctgaa tgcaaatcat atgactttta taaaaatagt aacacttttg ttttgttttg 

14341 gatgaggaca taaacgctga agaatataca tatacagagg aacctcgttt actgctgata 

14401 gtaggggaaa taaataataa tctctattta tagcttaaga aagaggtcct caaagagtgg 

14461 gagccctatg ggtccctgag agacccttca aaaagatctg tgaaatcaaa actatgttca 

14521 tcgtaatatt aagaccttat attccttttt tattctcatt ctctcattag tgtatggtgg 

14581 accttttcag aagctatatg acatattata tcatgacact gattgcagaa gcaagtatga 

14641 gaatccagtc atcttctagt aagccagaca tcaaagagat ctgcatctat gtagaacaat 

14701 gccgcttttc tcaataagcc tgttttagaa agtagagtta tttttcataa attgtatgat 

14761 atttgcgtta acatgtaatg ggtttattgt cacttaaata agaaagtaaa cgtttaaaaa 

14821 ttctcccttt aacttctaat gtagtaatat tgacaggcat aacctacata gacaaaagca 

14881 ctttggaatc ctcaatactt tttaagagtg tagaaatcta caaaccactg accttcagcc 

14941 tatcacagga agctttgcta ttagcacaat tattgcatct ctgctcctat ggttgctttt 

15001 gtctcactgt ctctgatctt tcaaagaccg ttgggaagag cttgaccagt aatctattga 

15061 atggagatta cattttgaac cttttcctac aactcagtgc cctgtgggat gactctgggg 

15121 tgtctcctga tggctagggc aacaggtccc tgttgacatc accttatcgg gaagttttag 
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15181 acaggaacag tcttcaggct ctgaagtact tgaacaccat gggattcctg ccttacagaa 

15241 gttaatgagc acgactcagg cagattcata attctcctta gaagccattt gggatggctt 

15301 ccactttggg gtcattccac ataggccaat gcagagcatg cagtaactgc tcaaatagga 

15361 tttggaaagg aatgaataat tcatttagac gttcaacttg gaatagactt aagcagacac 

15421 tcctggtgat gaaggactta gatgccagaa aatcaggctc aaagactttc aagccacttc 

15481 ctagtgtgat gtcacattcc ttcctacgct ccactgggga aggcaggtct gccccgccca 

15541 cggtggcggg gaaataccta ggcatggaag tggcatgaca gggctcgtgt ccctgtcata 

15601 ttttccactc tccacgaggt cctgcgcgct tcaatcctgc aggcaggtag acaccgggcc 

15661 gggagtctgg ctgagccagg catgggtggg gccctgacag taggagaggt gtgcaggaaa 

15721 agacgtggca acaatgtgtg ccaccgcagg ccagggatca ggccccccag gccggccccc 

15781 gaccggctag gtgaccatgg gggagccgac tccgtctctg ggtcgaggag tggagctcgc 

15841 ggctattttc agctccagcg gctccctgcc ttcctttctc ctttcccgct ggcccttgcc 

15901 aggtaggcct gccctggctg ctccccagtg agcgggtgtt tggggtttct gtttagaccg 

15961 ccaggctcgg gtggatcccg aggacacagg cgcgcagggg aggctccgtg cgccgcgagc 

16021 ggggttgggg tcccacgtct ggaacccagg ccgcaggctg cgctgggggg cgccctggcc 

16081 ctcacggggg ctctggacac cagcctgctt cgctgtcagg tggcagaagc agctMccacg 

16141 Mggtccccac cgccgccgcc gcctactcct cgcccatcct cctctgcggc ggggcgagct 

16201 ccctgccctg gatcctggtc gggcgcccag acgaaggaga caggggaagg gcagtctttg 

16261 gggaaacgtg gggccaaagt cggagggctc cccaggaaaa agggaaggtc agcggcctgg 

16321 gcggttgtct ttgagattcc gaggtcgccc acgccggcgc ctcgggcccg ccctactgcg 

16381 tcctcccctc ccaccctctt ctcccttcct tgcagcccgg tttggggatg tggtccttgc 

16441 tgctctgcgg gttgtccatc gcccttccac tgtctgtcac agcaggtacg ttccgtgtgt 

16501 cctccgttcc cagaggctgc ccgagtccac aggctcctgg cctgtcattg ggagcccccg 

16561 gggatcgcgt cagcccgagc gcggctcctt cccctcccca gaccgccagg cggagttccg 

16621 cggaagagga aacagagaac cNgctccacg tgctcggatg ctcagccctg aatgtcgcct 

16681 ttgagcttgg aggtgacttc ggggagggga aggagttagg caaattccaa gtgaagactt 

16741 gagtaacaat gctcaaatgg aattactaca ggctatttta taagataaag cgttatttta 

16801 tgacacaagg tgaaagcaag gaaaccgtca atagaacaaa tttcttctaa gaaatttggt 

16861 atggccgggc gcagtggctc atgcctgtaa tcccagtact ttgggaggcc aaggcgggcg 

16921 gatcacgagg Ycaggagatc tagaccatcc tggctaacac ggtgaaaccc cgtctctact 

16981 aaaaatacat taaaaaaatt agcYgggcRY ggtggcgggc gcctgtagtc ccagctactc 

17041 aagaggctga ggcaggagaa tggcgtgaac tcgggaggcg gagcttgcag tgagccgaga 

17101 ttgagcctct gcactccagc ctgggcgaca gagagagact ccgtctcaaa aaaaaaaaaa 

17161 aaaggaaatt tggtagaaat gaactttaaa agtgaaccaa attttttttc ttaaacaatc 

17221 gttttgggat gaaatacctt ttactcaaga cagagtaaaa taactgggtg gcagagcaga 

17281 aacagaaaag acaagaaggg ttgatttact ctgtaggtga gtacagagta aagaactctg 

17341 tggatgaaaa gaactaaggg tcgtagaata gaagggaaag agggaaatca ctcccgatgg 

17401 ggaggtttgt gaggagggaa cggagtaaat tctgttttat ggatacattt aaagaacttg 

174 61 gaattatact ttataatcag caggctattt ttaggaaact tccagactca agaaactccc 

17521 aaataaaatt tcaaattggc tggaaaattg aagaggcatt taaaaaaact aacagtaaat 

17581 aaaactgaag ttttctttca tggataattg ttttgttttg tttttctttc cctagatgga 

17641 tgcaaggaca tttttatgaa aaatgagata ctttcagcaa gccagccttt tgcttttaat 

17701 tgtacattcc ctcccataac atctggggaa gtcagtgtaa catggtataa aaattctagc 

17761 aaaatcccag tgtccaaaat catacagtct agaattcacc aggacgagac ttggattttg 

17821 tttctcccca tggaatgggg ggactcagga gtctaccaat gtgttataaa gtaagttcct 

17881 aatttaaaat agaactaact cgtgtgtgta tgtataaatt attttaggaa aattcttaac 

17941 gaacatagaa aactcttgag aagaattatg ttgttgtatg tttttataat tgctacaaga 

18001 caatttccag tgaacacatt tttaaacaga acagatttgt aaatcatttt tggaacctga 

18061 tatgcatctt tccctatgga aatggcacct cagaccagac ccactcacaa agtgtgtttg 

18121 tcccagtatt attgctgcca tctttctttc ctgttttctt tttcttttct tttttatttt 

18181 tcttttttat tttttgagat ggagtctcgc tccgtcacca ggctggagtg cagtggcggc 

18241 gatctcggct cactgcaacc tccgcctccc aggttcaagt gattctcctg cctcagcttc 

18301 cgaagtagct gggattatag gcgcttggct atatccgaag tagctgggat tataggcgca 

18361 agccaccatg cttggctaat tttttgtatt tttagtagag atggggtttc accgtgttag 

18421 ctaggatgat ctcgagctac tgaactcgtg atccgcccgt cttggcctcc caaagtgctg 

18481 ggattacagg cctgagccac ctagcccggc cgctgccatc tttcttgaaa tgccaaaagt 

18541 ttttgtggga aatggcacat ccagatagga atgagcctcc tatgagcgct tttcacgagg 

18601 aatctgctta aggcagggag taagcatgga gtatgttcca gacctcactg gagaacctgt 

18661 gctaagaaat atgaataaca caggcctgct ggtgactgtg gtcagctgga aaRcacatgc 

18721 ccctcaaagg tagctgtcta ttcaggtcaa gcccatcttc tcacttttca agggaatatg 

18781 gaaatcggaa tttgtgtgtg caacttttta taatttgtaa agctttgtgg ggcctgaata 

18841 aaacacatct gtRgaacaaa tttagcctga gggcccaatt tcgtgacttt cccacactgg 

18901 cttgcatgac cttaacaaat tacttgatct ctctgagcct tggttttttt ctgtaaaatg 

18961 gaagtaatgc tggcctgata ggcttgaggt gcaaattaac tgagatcagg tgtgaagtag 
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19021 gtactccatt ctctcgctct tgttttgatt ccgcgatatt tgccagcccc tttctgtgtc 

19081 ccagcatggc ccctgtccca ctctgattgc tgctagattc ctcatttcta aacaccagac 

19141 agactaaatg cacaaaattg agtggttcac aagtggaagt ggtcgttagc tctgcctggc 

19201 tcctttccac agatttagtt gctaataaac cgctcagggc acgtggaggt ctgctgtcct 

19261 attttagcct aggctgtgaa ttattaacta gtagcctagg ctgtgaatta ttaactagac 

19321 ttgaagatca tacatcacat aaatgaatct ggatgtcgaa gctagactta aactatttaa 

19381 atctgggagc tgtgaaatga ggaaaagtaa tctttaatag aaattgacga agatattatc 

19441 tgccatgaaa gaaaatgaac atgaattctc caagactttt attactaaca tccagatagg 

19501 atacgtgttt aggaaactgt atatttttac tttttgcttt gaaataattt taaatttaaa 

19561 taaattttgc aggaatagta tcaagaactt ccttctaccc tttatctaga ttcctcgttt 

19621 ttaagaatat atttttacat ttatcttata attttctctt tcacaatata tatgatataa 

19681 attacaaaca atatttttct cctaaaccat tttttaaacc atttcagttg aaaaaactga 

19741 atactgcctt agcccttaat catcataccc tcttagccct taatatttca atgtatattt 

19801 cctatcaaca gtgtatgttt cctatttcct ttcaatgtat atttatttat ttcttacata 

19861 atcatagtat agttatcaaa ttcaggaaac ttaaacatca tataatacct taatctataa 

19921 tctatattct aatcttatca atgatctcat tgaagacctt ttataatgtt tttctttctt 

19981 ttccagtaca gttaccaatc tgggatcatg cattgcattt ggttgccatg aatatttaat 

20041 ttcttttaat ctggaacagt tcctcagtct ttgtttttca tgatactgac atttttaaga 

20101 actgtaagca attattttgt attacctcct tcattggggt ttgtcaggta tttcttcatg 

20161 agtaggttca gccattttgg ctggaatgct aggtgaggct ttgtgtcctc ttcagaatat 

20221 tactcagagg cacatggcgt ccacttgccc ctagttggtg atgtccattt tgatcactca 

20281 gttaaggtgt tgtccagttc ctccactgta tgaataccat ttgtcotttt gtgatgaatc 

20341 atttgtggat gcttagtgct ttgttagagg cagagggttt gcacagtgct gtgaaaatga 

20401 tttgaaaaca tttgaaaatg agtggaatta tttgattttg tgatttgttt taaagagttt 

20461 atgaggtctc aatctgtctt acaggggtag agacagctgt catagaatac atgtaaacct 

20521 aactgttttt gaaaaacatt ggtgtgacac ttccataggt ggtttaccaa atttatcaga 

20581 tgagtacaag caaatattac atcttggaaa agatgatagt ctcacatgtc atctgcactt 

20641 cccgaagagt tgtgttttgg gtccaataaa gtggtataag gtaaaaaaga attttcttat 

20701 tgatattttt cctccttttc tttaaaaccc actgtttttt ataggttaag ttgtattttt 

207 61 taaggcagaa ttggtaaaga aaRttgtgtg cctaagatag attagttagc tagcagtcat 

20821 tgataacgtt accttcctaa ttactgtttt taaacatttt tggttattat agctttgtaa 

20881 tattttatta tttggatcca ccaccttcct ccagttattc ttatttttca ggcttttctt 

20941 tatttttcta acattaatta tatttgttta aatgcatact atgtgcacat ggttcaataa 

21001 tcacaaattc taagaggtca ccccctggaa aacctctttc ctgctaccgt tccatatttg 

21061 ttctgggctc atcacacctt cctcaactgt ggctaccatg attagtgccc tgtgattatt 

21121 cttgtatgat gctatactag caaataaaaa tatatagtct agctctttct agcccttcct 

21181 tttttacgct catctttctg cactttgtgt tttcatcttc aaaagttctc ttttcttgat 

21241 gatcctggca tatgttgaca tagaaggtaa ctcttggcat ggaggagcac aggctagtca 

21301 tttgagattg gaattagttt ttcctgcttg ttaaYgcctg ccagcacacc cctctgggtc 

21361 atgagttttc tttatgggaa gattttcatc tattgattca atttctttaa tggtgaaaga 

21421 attacgcaaa tttcttactt tctcttgtgt gagtttggta agattttgtg tcttaggaag 

21481 tttctcattt cattaaaggt ctcatatatt ctggaaaatt gtttagcagc tcttctcttt 

21541 taatgtctgc agacatcaaa accttcaaag taaggttcac cttcagtcat tattcattct 

21601 ctcttacaca catacacaca cacgtgcaca cacacacaca cttacttgat tagtttcatc 

21661 agagacttgt cagttctagt actcttttca aaagctaact tttgactttg ttgatccttt 

21721 ctgttatatg tttcatgttc atttaggttg tttagtttcc ctcttttaca agaaatgtgg 

21781 aagtgagtgt ccttatacct gtattttaag gcacgtttgc cagtgaatgc attcctttaa 

21841 gattactagc cctagaattg ctcatttgta gggcatgcag atgaacaaag tattcaactt 

21901 tgttgatgtt acacaaattg cttcacagaa ttttgtatca gtttatactt ttgccaggag 

21961 tattttattt tactttattt tatgacagag tctcactctg ttgtccaggc tggagtgcag 

22021 tggtgtgatc atggctcact gcagcctaat tcctgggctc aagtggaagc ccaggtaatt 

22081 ttttaaattt tttgtgtgac agaatcttgc tatgatgccc agactggtct cgaactcctg 

22141 gcctcaagtg gtcctcaggc cttggcctcc caaagtggtR ggattacagg catgaaccac 

22201 catgcatggc tcaccaggag tattctagat ttcctacaac cttgtgttga actttgtatt 

22261 ataagccKtt gatttttaaa atcaRtttgg tgggtataaa atgtaccttt ttattttatt 

22321 ttgcttttcc ttaattatta gtgagattga ccacattttt cagtttattg gccatttctg 

22381 gatcctcttc tgaactgccc actcatatct tttggtatat ttcttatttt acttttcatg 

22441 ccattttctt gtgacttata ggagatttta tatatttata tatcctgggt atgattgttt 

22501 gcaatgcatt aaaaaaaccc cttttcattg aagtataacg tatacatata aaatgcagaa 

22561 atcataattg gacaagcttg ttggattatc agaaagtgaa catacctttt aattaccctt 

22621 tcccatgaaa gttaagaaag aaaacattac tagcacctcc gaaggcccac ctcttccatc 

22681 ttgcaaaaac tatgcctccc tagtccccca aataaccact tccctgattt atgctatcat 

22741 agattggatt taccagtttt tgaattttat ttaatttgaa taaaatcata tgtagtgttt 

22801 atgtctagct tccttggctc aatagcaaaa cagtgggaat catctatgct gtttcatgtg 
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22861 gctatatttc atccattttc tttgctgtgt actatttcat tattattatt gttagactct 

22921 tgagtcattt ccaacttctg ggtcttagaa tcaaagctgg tatgaacact ttcctcactt 

22 981 atgaatgcaa ttttgtggga catattacat gagagtgaaa tagttgggtc ataagggtac 

23041 gtagaaaatg ccaaaccatt ttccaaagtg gtgccaatta acagttccag cagcagtgta 

23101 taagagttat ttatgcccct atacctgaca acacatggta ctattagtct ttttaatttt 

23161 tgctatttgg ataaatgagt aattgtgtct catttcagct ttaattaaca cttccctgat 

23221 tactgataat gttgatcttc tttaaatttt cttattggca cttggatgtc tgtgtgtgtg 

23281 tgtgtaattt ttttctttga gtgcttgctt gtgaaaattt tttttgagac tagctcttgc 

23341 tctgttgccc cggctggagt gtggtagtgc aatcatagtt cactgtaacc ttgaacccct 

23401 gggctcgagt gacccttctg cctcagcctc ctgagtggct gcgggttacc ttgtccagga 

234 61 ggtatcattt ttttttttct gtgaaaagcc aaataataaa tattttaggc attgtaggcc 

23521 ggatggtctc tgtttcaccc actcaactct gttttggaag cacaaaaaca gttgtagaca 

23581 atgtagaaat gaaggagtgt ggttgtgttg caataacatt ttatttacaa aaacaggtgg 

23641 ttagccacat ttggcccgtt gtgtggtttg ctagcctctt gtctatttct cattgatttg 

23701 tagtagttct ttatagatct ggatatcagt aattgttaca atgtgtcctt ctaagcaatg 

23761 gctaaccttt ctactctggt aatgaggtct cagacttcct agttttaatg cagtctgatg 

23821 tattgatttt cctttgtgat tagtactttc tgtgacttgt ttaagaatct ttttcctacc 

23881 cctaagtaaa aagacctttt ttcctatatt ttcttcttga agtttcattg tttttctttt 

23941 tccactgatt tttaagtgtg tagtgttggt agggtcaaat gtaatttttt tctctgtgga 

24001 cttatagttt acctgttctt ttcacgttgc tttgcatgca acgtaaatca tattggtctt 

24061 tgtgtgtaga tctgtttcag aaccctctgt agcattccct tattctattt ctttctttct 

24121 ctttctttct ttctttcttt ctttctttct ttctttcttt ctttctttct ttctttcttt 

24181 ctttctttct ctctctctct ctctctcttt ctttctttct ttctttcttt ctttctttct 

24241 ttcttctttc ttccttcctt ccttctttct ttcttttttt ttttcttttt tcagatggag 

24301 tctcagtctc tctcctaggc tagagggcag tggtgcggtc ttgactcatt gcaacctctg 

24361 cctcctgggt tcaagccatt ctcctgcctc agcctccaga gtagttggga ttacaggtgc 

24421 acaccactat gactggctaa tttttggtat ttttactaga gacaggattt caccgtgttg 

24481 gccaggctgt ctcaaactac tgacctcaga tgatccactt gtctcagtct cccaaagtgc 

24541 tgggattaca ggtgtgagcc agcgcatcgg gcccttatgc ttgttaatta ttatggcatt 

24 601 agataagtct taagttttgt ataagtcctc tgcttttcct ttttctgaaa tgttgccttg 

24 661 gctattctaa cttctgtttc tgcagcactt ggagatggac tcagggctat gactagcaat 

24721 cctaagtgag catcggattt gatcctctgg atcttttaaa aattctgatg ttcagcctca 

24781 ccttctgcta actgaagcag gtcacccatg ggtggcgctt agatgccttt attttaaaaa 

24841 caacccctgg gcttgcaaat gtaggcaaaa gctgagggtc agcagtgtaa gcaggagggg 

24 901 tcacctgata ctataccacc tgctcagatt tggtgatcca ggtatggctg tttttgccac 

24 961' taccatgtgc tcagacctgg aatcactctt tgggcctcag tgttgtcatc tgtaaaacca 

25021 gagggttgga atcaattctg caatatctgg agtctgtgat cttcttggtg ctgtgccaag 

25081 ggatgtcata tgtcttcaaa gaagttacaa tttatcagag gaagcagaca agtaaactaa 

25141 gaattttatt acagcatgag gtgaacataa agaaagcaaa actagagcag accctgggaa 

25201 tgtccatggc tatgcttcct ggaaaaggtg actttgaact gtgcttgaag agtgaacaca 

25261 gttagcctgg tgggtacggc aaggaaggtc agtaattaga gggaagcagc aggtgcaaag 

25321 gcgttgggtg agaaagagaa tggtgtttgg gggccttggt tagagtttag ggcacatRta 

25381 gaaagatggt gctagaaaat aaacaccatt tatgccaacc taaagcattt caacagtgaa 

25441 tcctaccatc aggagaatgg catgagcaaa ttcacatttg agaaaagtcc ttctgtgggg 

25501 ctatagtgaa tacattggaa ggccttgaga atggtggcat gctgatcatt tggactatcc 

25561 tagaaatcaa gttaagaagt gcggttcatt tcagaaagtt ataaagtaga actgaaaaat 

25621 tagggaaaag gaggaactca tgtctgaggg cccctaattt ttctaattgt aaggagatgt 

25681 tatggggaaa atttgaaaga gtaatgtaag taaatagatg gagatgtaat gaatttgtag 

25741 tggtaccaag acccctgttt atgtgattat ctcctatagt gctctgctct ctggttgaag 

25801 gcttgcagga gagggatgaa gggatccatc agaatgggtc tttgcaggtg aagatgctgg 

25861 aaggacggag ggctgcagag ttgaggtact ggaagggaag tgattSaagt gatggacacg 

25921 tgaatccagg atggacagga aaggaaatga tacctgaaag agcttggaaa ttagacaaaa 

25981 gtagagaggt caggtgggct aattccagtt aagaYagaaa agtgagttga atggatagaa 

26041 agttcaggtg gaaaagtgta atgcccatgg tgagtctttt tatcctgtag aggccataaa 

26101 actaaaaaga cacaggaaca aaatgaccat accaccttac attttgctga gtcacctact 

26161 gctaaggctc tggatggaat tccatgtctc cagctggctt tgctgaaagg taaaggtgag 

26221 gatggaggat cttcctgctc tttctgctgg aaagcagagc cctggagaca cggaaatttc 

26281 tccagcagca ttgaagtgtc cagtctccag ttctgtggga gctgagtatt ccactttatt 

26341 tgttggggtg gctcttcctg atgtggcatt acttgacaca ctggagttgc ataagcggca 

26401 actcctggtc tctgaattgc aggtggtgta tttcagagtt gattccccac tttccagatt 

26461 gtggtagagg tagcRgctct cagggcaagc tacttctgca gtgtggttct ggcctcgatg 

26521 ccacttcctg agtactttca cagatttagc aaagcaccta gtatcttgtc ttgaatcctt 

26581 ttctgcataa aatatagaat gatttttgtt tgctaaatcc agacagagat atatggcttc 

26641 atggctctgt ttcaaagatt aaatgatcta atctatccac gaagcattta gttcagcatg 
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26701 


agtacataat 


aggtacgtaa 


taaataaata 


ttagagatta 


ttatgttaca 


ataaaggaat 


26761 


gaatgagctg 


gaatagggaa 


tcagtcagaa 


agtaataWat 


ttaattttaa 




26821 


acagaggttc 


tggataatgg 


caaatcccta 


cgaaaatcct 


ggcttacgtc 


tgggagaatt 


26881 


gaaaactgaa 


agtccccagg 


aagtctttga 


aattgaagag 


cttacagagg 


acaaggtttg 


26941 


ggtattaaga 


catctgtcta 


cacctggaaa 


agtggtaatg 


tccccaattt 


tgtttttgtt 


27001 




attactcctc 


agcacagtgg 


ttttgggtcc 


cYatcactgt 


gctcaatctg 


27061 


aacttgctga 


agt tact teg 


cgctcttcag 


ttgetaaatt 


gacattcatt 


ttcaacctga 


27121 


ttgtggcatt 


caacattget 


gggcactccc 


atcagctagg 


aactcctttc 


ccatttcctt 


27181 


ctaagactta 


ttctttgtct 


ctgtttatct 


tttttatttt 


tatttttttc 


tggtgcttcc 


27241 


tttgtaatca 


tcactgagtt 


cttttcctct 


atatttgggt 


cttaggattt 


gaggttcccc 


27301 


atggtttcag 


ctgeggtcat 


cttctgtgct 


egcttttget 


tacattcaag 


tggatgattt 


27361 


atagaaccat 


ccgtttggct 


ctatattctc 


catatggctc 


ccagttctct 




27421 




aatctccaga 




caaccgtcta 


atgtacagtc 


tccttagacc 


27481 


ctcccatccc 




cccatgcacc 


atggttaqat 






27541 


aaataggatc 


attttcttca 


tttctttgea 




ttcttagtaa 


cacctttgct 


27601 


tacctaagac 


tgtagaagtc 




tgeatattec 


aaatttgtYa 




27661 


tggactggaa 




taattgtttt 


ttgtttttta 


cttgctatcc 


ctacttccct 


27721 


gccttagttt 


aggttccatt 


tggtctcagt 


ttatggaaat 




tggtctttag 


27781 


cattgcacta 


ttttaatcct 




cagcaactaa 


aggatcWttc 


tcaaaagaaa 


27841 


atctgattgt 




tqctcaqaaa 








27901 


ttctgtgaca 


ggtctcctga 


ctgcctcacc 


aqttttatct 


ccatcactat 


tctgtaccca 


27961 


ctgcatctta 


gtaagaattc 


tcaaggctat 


tttgtgtttc 


tgaaatattg 




28021 


gtcaggagtt 


ttcttcacgt 


tgcctggaat 


acataaggca 


ttcaaaagtg 


gaegctattg 


28081 


ttcttaacat 


tttaatttta 


aatcttgtta 


gtgagacatt 




ttttaaattt 


28141 


aaatccaagc 


tcattgagag 


tttaaacttt 


gaaataatgt 


tccagtgga t 


cagaatagag 


28201 














28261 


tgattaaaat 


atgtatatct 


tgaaagaaag 


aatgaaccca 


tcagaaagag 


gaetqetcag 


28321 


ccatggaagc 


acagcaaggg 


aggeccagag 


actgtgccta 


gecagagact 


atccaaaaca 


28381 


gcctgtccag 










tqtttqqqct 


28441 


gagttcagtg 


gettatgect 


qtaatcctaq 


cactttqqqa 


qqctaaaqto 




28501 


ttgagctcag 


gtgttcgaga 


ccagcctqqq 


cttcatqqtq 


aaaccccacc 


tqtactaaaa 


28561 




ttggggtgtg 


qtqqcacqta 


cctgtagtcc 


caqctactcq 




28621 


gtgggaggat 


cccccgagct 


caggaagtgg 


gegacagage 


taagaccctq 


ttccaqcaaa 


28681 






tgcttgtctg 




aaqqaqacat 


cacaatatca 


28741 


gagtctgatc 




tctaactctg 


attagtaatt 


cccattttqt 


ttqacaaqca 


28801 


gttgtcagat 


tatgagttgg 


tttcccatat 


caggtattta 


taqqqaaata 


atq taaqcct 


28861 


tataggaagt 


agcatttcac 


attataaata 


aaccaatget 


tgtttggcat 


taattattta 


28921 


ctgcatcctg 


ctgggcggct 


etattcatge 


tgttccaggg 


gtggagaatg 


aagtgtgact 


28981 


ctgaaccatg 


cctaagtgag 


gagagagect 


aacacttggg 


caggtaaata 


tttatttaat 


29041 


taggagtttg 


catgttgatt 


ttatctttta 


gattgtgcac 


ttcctgagga 




29101 


atcttagtcc 


tgcatggcca 


ggcctgtcac 


agtgcaggca 


aactgeagga 


attcaaatgt 


29161 


ttgaatgaac 




aattagctaa 


gcagtcactc 


tgtggactgc 


agcttcttgg 


29221 




gcaggtttgg 










29281 


attagcatga 


gaatgtgagc 


ctaggacagg 


acagagaaac 


aqtqaqqctt 


accctctooa 


29341 










t t c t qqttqq 


rrgggegega 


29401 


ggttgttgcc 


ttgtccatgg 


aggaggcatg 


ggaagcggga 


gaagtgatgt 




29461 




ctggccagct 




actgttcaga 


ccttcaaatt 


ggatgttggt 


29521 


gaagaattat 


tttggacttc 


tataaMgtcc 




aagtgcagaa 




29581 


ggcccgcaag 


gcagtgggag 


cagttgttat 


tcacctgggt 


ttccagtctt 


ggcagagggt 


29641 


cttgggccat 


taagegggag 




gaeatgggee 


cctgaaggtg 




29701 


ctgcctgttc 


atgtcctcct 


gcaaaaaact 


gacccaggct 




ccatgaagtc 


29761 






ccactctcct 


ctcaagtcct 


actagactta 




29821 


cattcacttc 


agcctgtaaa 




tcaaatctgt 


gtatatctat 


atacacacac 


29881 


atgcacatat 


atatgtacac 


acacacacat 


atatacacat 


tatatacaga 


ctaggcaggg 


29941 


aattctgctg 


cctatctatc 


catctatcat 


caatctatca 


tctacctatt 


tttctattta 


30001 


cctagctagc 


tagctatctg 


ttgtcttcca 


gttagactgt 


aaattaccta 


aatWctaggg 


30061 


atcacacagg 


tttctaagta 


ttcattgaat 


tgaattttgt 


ttttatttgt 


attaggactg 


30121 


taacgagatt 


aaaggggagc 


ggttcactgt 


tttggaaacc 


aggcttttgg 


tgagcaatgt 


30181 


ctcggcagag 


gacagaggga 


actacgegtg 




ctgacacact 


cagggaagca 


30241 


gtacgaggtt 


ttaaatggca 


tcactgtgag 


cattagtaag 


tatgetcatg 


tatgcctgtc 


30301 


gccttgtatt 


ctcttggctt 


tgtgtgaact 


ggcttctggc 


tttgggtttt 


gggctttgag 


30361 


caggagtgat 


tctaggtctt 


ggtttccctg 


aaggctagta 


ggctctcaga 


cctgccactg 


30421 


ttagaatcag 


aaggtgggaa 


gagtgaggca 


gaagggcatg 


agcagcttag 


tttcctcttc 


30481 


tgaacaacag 


aacactcaaa 


actcttggtt 


gatttgtgaa 


aattaaatga 


gatcatgeae 
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30541 atagactagc tgctggggta cctgatgaaa cacaagtatc tagacaatag tagatgtgat 

30601 gaacatgact gtcattcacc tcagccttca ttgtcgtgaa tattcMtgcg ggccttccag 

30661 ctgaggcctc ccctgcctca agtgccgcag agctcagagt tctggatatg gtcctgggat 

30721 atcctgctgc tcatggacct gtgttctcag cccagagcag ccagctctct tgaacatatg 

30781 cctggaggtt tgaaagtaga atcttagggg aagaagaaac cctaaaagta aattagctca 

30841 agccactaat ttaatttaat ttttttaatt ttcaattttt gtgggtacat aataggtata 

30901 tatatttata tatagtatgt gcatatatta cataataata ggtgtattat atatataata 

30961 atgggtatat gatatattaa acacataata agtgtatata ttacataata tgtgtatatt 

31021 tataatccat gagcatagaa tattttttca ttttttggtg tcctcttcaa tttctttcat 

31081 cagtgtttta tagttttcat tatagagatc tttcacttct ttggttaatt cctaggtatt 

31141 taatttcgKt taattcctat gtattttaat atttttgaaa tgatgatatg gttttatgtg 

31201 tggctattgt aaatgggatt acttgtaaaa tatcttttca cattgttcac tgctggcata 

31261 tagaaatgct actgattttt gtatgctgat tttgtatcca gcaacttcac tgaatttatt 

31321 agttctaata gttttcttgt ggagtcttta ggttttccca aatataagat catatcattt 

31381 gccaacaatg ataatttgaa ttcttctttt ctaatttgga tgccgtttat atctttctct 

31441 tgtctgattt ctctagctag gacttccagt acaatgttga ataacagtgt tgacagtggg 

31501 catcctcctc gtgttccaga acttagagga aaggctttcg gtttttcccc attcagtatg 

31561 atactagctg tgggtctgtc acatatggct tttattacat tgagacatgt tctttctact 

31621 tccagttttt tgagggtttt tatcatgacc tgctgaattt tatcaaatgc tttttccgca 

31681 tcaattgcaa tgaccatatg gtttttagcc tttattctgt tgatatgatg tattacattg 

31741 attgatttgc aaatgttaaa ccatccttgc atcctaggga tgaatcccat ttggtcatga 

31801 tgaatgatct ttctaatgta ttgttgaatt ctgtttgcta gtactttgtt gaggattttt 

31861 gcatcaatat tcatcagaga tacttgccta tagttttctc tctctttttt ttttttgatg 

31921 tgtctttgtc tggttttggt atcagggtaa taactggcct cataaaatga atttggtagt 

31981 atcttctcat cctctatttt tttgaatagt ttgagcagga ttggtattag ttcttcttta 

32041 aatgtttgtt agaattcagt ggtgaagcca tccagtccta gacttttctt taataaagag 

32101 acttctttct ctttaataaa gatactttat taaaatttct atattgttac ttgttattgg 

32161 tctgtttagg ttttggattt cttcctggtt caatcttggt aggttgtatt tgtctaggaa 

32221 tttgcccatt tcttctagag ggatttccta ttcattggca tacagttgct catagtagcc 

32281 attaataatc ttttggattt ctgcaatatc agttgtaatg tctccttatt catttctggt 

32341 tttatttatt tgtatctcct ctcttttttg cttagtctgg ctaaaggttt gtcaattttg 

32401 tttccctttt taaagaacca actttttgtt tcattgatct tctgtgtttt tttcatttca 

32461 atttcattta tttcttctac taattttggg cctggtttgc tcttgctttt ctagttcttt 

32521 aagatacatc attagattgt ttgtttgaag tttttcctct tttttgatgt aggcacttat 

32581 agctataaac ttttctctga gtactgcttt tgctgtatcc catatgtttt agtatgttgt 

32641 gtttccatta tttgtttcaa gaaatttttc agtttccttc ttaatttctt cattgaccca 

32701 ctggtcattc agaagcatac tgtttaattt ccatgtattt gtatagtttc caaaattcct 

32761 ctcgttattg atttctagtt ttattccatt gtggtcagag aagatgcttg atattattcc 

32821 aattttttca gtgtcttaag acttgttttg tgacctaaca gatggtctgt ccttgagaat 

32881 gatccatgtg ctaaggaaaa gaatatgtat tctacagcca ttggatgaaa cgttctgtaa 

32941 atggatctat tagatccatt tggtctatag tgcagataaa gtcagatgtt tctttgttga 

33001 ttttctgcct ggaagatctg tccaatgctg aaagtgggat attgaagtct ccagctatta 

33061 ttgtattgga gcctatcttt ctctttagct ccaataatat ttgtttttat atctgagtgc 

33121 ttcagtgttg ggtgttatat cctcttgctg aattgacctt tttatcatta catagtgact 

33181 tgctttgtct ttttttatag tttttgtctt gaaatctatt ttctctaagc atagctactc 

33241 ctgctctttt ttttgttttt gattgtcatg gaatatcttt tttcatacct ttattttcag 

33301 tctatgtgtg tctttatagg tgaagtgtgg aaacaatcaa tgggtcttgt tttttcattc 

33361 attcagccat tctacatctc tttattggag agtttagtcc atttacattt aatgttatta 

33421 ttgataggta gaacttactc ctgtcatttt gttatttgtt ttctgcttgt tttggtcttc 

33481 tcttcctcct ttctttcctt cctgtcttct tttagtgaag gtgattttgt ctggtgatat 

33541 gacttgattt cttgcttttt atttttttgt gactctattg cattttttct ggtttgaggt 

33601 ttccatgagg cttgaaaata ctattttata acccattatt ttaaccggat aacaacttaa 

33661 tattgtttgc ataaacaaac aagcaaaaag aaaactaata aaaattttac accttaactt 

33721 tattcccctg ctttttaact ttttgttgct tctatttata tcttgtactc actacacctt 

33781 gaaaagttgt tgtagttatt atttttgatt ggttcatcat tcagtctttc taggataaga 

33841 acagtttcac accacagtta cagtgttaaa atattctgtg tttttctgtg tacttattat 

33901 aaccagtgag ttttgtgcct ttgggtgatt actcattgct cattaatgtc cttttctttc 

33961 tgattgaagt actcccttta acatttcttg taggacaggt cagtagatga aatccttcag 

34021 ctttcgtttg tctgggaaag tctatttctt cttcatgttt gaaggttatt tttgtggata 

34081 tgctattcta gggtaaacgt ttttaaaatg tgtcatgcca ctcctggcct ataaggtttc 

34141 cactgaaaag tctgctgcta gatgtattag agctccattg tatgttattt gttccttttc 

34201 tcttgctgct tttagaatcc tttctttatc cttgaccttt gggagtatga ttattaaatg 

34261 tcttgacgta gtctcctttg gattaaatct gctgggtgtt ctataacctt cttgtatttg 

34321 gggactgata tctttctcta ggtttgggaa gttctctgtt atccttttga ataaactttc 
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34381 tactcttttc tgtttctcta cctcctctgt aaagccaata acttttagat ttgccctttt 

34441 gaggctatct tctagattct gtatgcaatg cttcattgtt ttttattctt ttttcttttg 

34501 tctcctttga ctgtgtattt tcagatagcc tgtcttccag cctgctaatt ctttcttctg 

34 561 cttgatacat tcctctatta aaggactctg atgcattctt caatatgcca attgcatttt 

34 621 ttcatttcca gaatttctgc ttgatttaaa aaatcttatt tcaatctcct tgttaaattt 

34 681 atctgataga attctgaatt ccttttctat gttatcttga atttctttgc gtttcctcaa 

34741 cacagctatt ttgaattctc tgactgaaac atcacatatc tctgttcctt caggattggc 

34801 ccctggtgcc ttatttaatt catttgagga ggtcatgttt tcctggatgg tgttgatgct 

34861 agtagatgtt cttcagtgtc tgggcattta aaagttaggt atttattgta gtcttcactc 

34 921 tctggactta tttgtacttg tccttcttgg gaaggccttc caaaggattt gagtgtttcg 

34 981 atcaaagctg tatctgcttt agggggcacc ctaagcccag taatgctgtg gttcttgcag 

35041 acctgtagag gtaccacctt gatgatcttg gacaatatct gggagaattc tctagatatc 

35101 aggcagagac ttgttctctt cccttacttt ctcccaaaca aacagagtct gtctgtctgt 

35161 tctgagccac ctaaagctga tggtggagtg acacaggcac cactttggcc atgaccacta 

35221 ggactgctgg gtcagacctg aagccagcac agcgctgggt cttgcccaag gcctgcttta 

35281 cccactccct ggctactgct tatgtttgct ttaggccctg gtgctctaca atcagccggt 

35341 ggcaaagcca gccaggcctg tgtccctccc atcatggctg attgccactg gcaaggtctc 

35401 tcaggccctg ggtggatcca gaggtgccat ctaggagtga gggattagag taaacaaacc 

35461 ttagaagtct accaagtgtt tttttgtact gcagctgagc tggcagtcaa accacaagac 

35521 gtagtccttc ccactcttcc ctcccctttc caaaggcaga ggagcctcag catccatagc 

35581 cagtgccaca gccggccaca aggagtactg ccagactacc gcagattttc ccttaaggtc 

35641 caagagctct taagtcagct tgtggcaaat gctgccttcc tgggactcac tcttcagggc 

35701 actgggctcc cttctggccc agggcatgtg cagaagtgcc atccaagatt caagtcccag 

35761 aatcagggac ctcaagagcc tgcttcatga cctaccctcc cctgtggcta tgctagtacc 

35821 tgaagtgcaa gacaaacttt tccttctgct tttctcaagc aaaaggagtt ttgccctata 

35881 atcactgcag ctaataatgt gctcagtctc acctaaagcc agcaagtttc agatgctcac 

35941 ccaaggcatt caatgtaata cctggataat tgctactgat tattcatggc acaaggactc 

36001 ttaagttagc aggtgatgaa tgctgcaagg actgaatcct ttccgtcaag gcagcgggtc 

36061 cccttctggc ccatggtatg tctgtaaatg ttatctggga ggcctggaac aggggcttca 

36121 tgactctgat cattgttctc tcttgctgtg gctgagctgg catccaagat gcaagtgaag 

36181 tcctctccgc tcttccctct cctctcctta agcagaagga aagcgtctct tttatagctg 

36241 caaggtgtgc agtctggggt gataaagagg ggtgatgccc acactccctt ggctgcccta 

36301 gatgggaata ctgaggtata ttgcatgtcc cactccagtc caccgtctct gggcagcact 

36361 aggactcacc taagagttgc agtccctgtg gcccagactg cctctcaagt ttacttagag 

36421 acccagagca ctttagcttg tggtggtaag atttacagga actcaagttc tgatcactgg 

36481 gattaacaat tccctctgtc tagggctggt ttaaatgttc cctccatgag cccgtggcag 

36541 ctgagtttgg tccagttttc ctttctgttc taacaagtca gcattgagtt cagtgcctca 

36601 caattgtggt gtcctttctc ctccagcaac cagagacact ctcagtacca tgccgccact 

36661 gtcaggggtt ggcgagagtg gcattggtga ttgaggactg ctttttctat ctcattggtg 

36721 tccttttctg tgatacagat ttaaaaccag atactatgag tgatttttgg ttcttatgaa 

36781 ggtgtttctt ctgtgtagat ggttgttaac ttggtgtcct tgtaggggag acaattggcg 

36841 gattcttcta ttctgccatc ttgttccaca ttctctcccc aagctataca ttttacagag 

36901 ttccaggagg gKagcaactt attcaaggtc acaaaSctgg ttattgtcag aaacagagcc 

36961 agagctctgg cattcaatgc ccaggccagc attggttttt ccaaacacac tggacaagga 

37021 gttcctgctg tggtggcttt tgctctttct ttagtagaaa gttgttttct atatttactc 

37081 atctagatga gaagaactaa aggctggata cttctttgat gtagaccttc ctatttgtca 

37141 ctagtttcca tcacacttca gagtactagg ggagactgag ctaYttctgg gtggtgtgga 

37201 tccctatggg gatctggtca gcatgggtgg ctccctgctg cctatgcagg acagggccct 

37261 ttactctgta cagtccagtg actccctgaa ttccagctgt tcttctagag agcccgttct 

37321 agtcctccta tgttctttgc agcaactgct catttgattt aaatattttg gggtggtttt 

37381 caattttaat tgttcatgct aaaagcacag tcattaagaa aattaattgt acaaggtttt 

37441 tttgattttc ctgctcttgg gttttctgct gaccattatc tctctgaaag aaagcacctg 

37501 cctcatcttg ttcacagttg aatccctggc cctgagccca gtgcctggcc tagactaggc 

37561 acagatctat ttattaagtg aatgattgac tactataatg cattaatgtt acattggtaa 

37 621 ctgaggggaa attttgtaag gtgaaattgc tcaggtaaaa tgaagaatcc cttaagaagt 

37 681 aactgggttc agtagtcact acttcatgtt caataaacat ttatttatga tctgttatat 

37741 gccagtatta tggaaggtcc tgataattca aaagtgaaaa gcattgtttc ttctactatg 

37801 aaactgtcag acatggtgat ggtgaatcta ggggttaaat ggatcatttt aacattatgt 

37861 gctaagggta gagccacaga cagtgtttgc ggagcaggaa aagaataaga agggtccgtg 

37 921 ggtggcacgc aaatggtctg ggaaggcttc caagaggaaa ggagttctca gctgaatttt 

37981 gaagaatgaa taggattcac aaaagtaaag gagggtgagg aggggtctct aggcagagag 

38041 aacagaggga acagtatagg acaaagcatg gaagtgttaa gcattatgtt tatgttggat 

38101 ctaaaatgac tttcattaga tcctatgtga gtatggggtg gggagggtgg gagctgaggt 

38161 catggagtta agcagggcaa ggtccagggg actgtttatg cataggcttt accatgcagc 

189 



PATENT 

Docket 524593008800 



38221 cactgaaggg ccctgggacg gtgcaaatgc agagtcattg ggctgcattt gtgatgggag 

38281 acatcagtat tgagatgatt tgaagccaga gttgaagagg gcctggcagc ttggagacca 

38341 cttaggaggc tgataaaata tccaaaagag tgctgatagt ctcaacttgg gaagaggcca 

38401 tgggggagct ctccttcaag caatcattta agaactcttt gctgagtact gaacaaagct 

384 61 aggttctgtg ccaggcagag agaacatggt ggtgaagaaa acagccaccc ccactgctct 

38521 gatgaagctt gaaggctgaa aggaaggcag agaataatca gataattcac taataagatg 

38581 tgtaattata gggaagatga aagcgtgaag gaaaggaaaa atctgagctc aaacagacca 

38641 gggcctcgtg agaaagcagt ggctcaggga aagctttctg ataatagtga tgctgatggt 

38701 caggaagcat tatgtggatg atggagttgg ggagattttt ttccagactg aggaagtagc 

38761 aaatgtgaag accctggcac aagagggaac ttggagtatc tgaagagtag aaagcagggc 

38821 tagagtgatc ctgaatgaga gaaattatgg caggtgatga ggttgggtaa gtagtcgggg 

38881 gccaagatca agtaggaacc agcaattcag agtaagtagt atgaatttta ttctaagaac 

38941 aatgacaagc agccagacag atcaaaagca ggagagtagc atgagttgat tttcatttct 

39001 gaaacagcag actggccgct gtgcacagaa tgatccattc cagggtggat cagaagtgca 

39061 ggtRcagaag cgcaggtaag gcatgaaggc acaggtaaca tgatgtcatt gaagatggag 

39121 agatatggat gggttcaagg caccttaaga ggtaaaaccc acagatttag tgttggactg 

39181 aatatgggga gaaatatggc aaggtcaaaa aagttaacca ggctttttga catgcactat 

39241 tgactggatg gtgatgctat tcagtgaagg aaaatggctc tggaggaaaa ccagatttag 

39301 gagtgagatc atgagtttgg tcattgctac gttgagtatg agKtgccttt ggatggtgga 

39361 ggtccagagt aggtcatggc ctgtatgggc atggagctta gaggaaggac tggagacatg 

39421 accttcaaag tcattggcct tgaaatgata tttgaagtag tgggtgtgaa tgagattgct 

39481 taggaaaata atggaaaata gaaggcttag aagtgaagaa aaagacagac tgagaaatga 

39541 ggaggcaaaa gtagttgaat ttggtgattg acaagttgaa gaaggtgaaa gaaaagctgt 

39601 tgcctagaat ggcttctgga ttttacatgt gtgtgatcta gtgggtgatg atacattaac 

39661 aagctgggga taacttttgt ttgggacatg ctgcatttaa atagtttgtg gaatgcacat 

39721 ttattattgc catcataaaa gatatgtatt tttgcatttt tcttagctcc tctcttacaa 

39781 cttttccata tcccactcca aatatatagg aggaatactg gaactaagta ggtgatcgct 

39841 aaattttggc agacaaatgg gagaggaaag aagtagagaa agactgaggg gcagggagtc 

39901 cagggagtca atacagggag ataatgctaa agtttggtgg taggatgaaa gagttagaat 

39961 aatagtagaa gaggacggga tataaaataa tatggaaatg cagagttgga ggaggaagag 

40021 gaaaactgaa gatatgatga accctcacag atccctcatc caactttgac aattatcaac 

40081 ttctggatag acttttttca tctttacctc tacccattcc caccagttcc caagattatt 

40141 ttaaagtaat tcaaaaacat gatatgtatt tttccatcta cataacattc ttataaggac 

40201 aaaactatag aaataggaaa cagattaatg gttgccatgg aacaggaact gcatgaggga 

40261 gttttttgaa ggtaaaacaa gagggttact atttctctca agctagcacc taagccaggc 

40321 ctttgtctat agccactgcc tgcaaagtgt ttttggatta ttaagtattg agattttatt 

40381 ataaaagctt attagtttat attataaaga atatagttta tggtttatac caaaatatgg 

40441 ccaaaatgaa ctctcttgat agctcagctt ctagcttatt ttttttttct tttttggcaa 

40501 ttcagttact tctggttgaa aatgtgtatt tatggagtga gattttgacc agagcttatt 

40561 gatggtctgc tctgttgggc ttcatgctat tacatcaaag tacttgggaa tgtatcatac 

40621 gtgattctaa tgcaatttcc tgtgggtatg atttcttagc agaaagagct ggatatggag 

40681 gaagtgtccc taaaatcatt tatccaaaaa atcattcaat tgaagtacag cttggtgagt 

40741 aaaattattg aagccattga aatcaccagg ggaagagctc attatgtttg catattctgg 

40801 tgaatatttt gaatgttaag gatgaagata aatcctatac acacccagtt tccagctttg 

40861 gatatacStg agctcatggg gagaggaatc aaaataaaac accagagagc cgaagcRtgg 

40921 aaaagttgtg gtagcagaga agtctggcaa tgaggactat gggcccaaaa tgattattat 

40981 aaatctgttt atgcaaaggc aatgaaaatg caaataattc ttcagacaat acataatata 

41041 atataaaact actattaaat aatgttgacc aggagttctg gattatatta cctcacaatg 

41101 caagatatat taMaggagtg aaaaaaatta tgatgttata ttccttaatc tatatggaaa 

41161 aggatcaata agcattgcct caatttgtga tctaagtaga taaaaaggca tcaaattact 

41221 ttttaaatta aaaaataatc actagtggcc aggcacggtg gctcacgcct gtaatcccag 

41281 cactttagga ggctgaggca ggcagatcat gaggtcagga gatcaagacc atcctggcta 

41341 acacggtgaa aacctgtctt tactaaaaaa tacaaaaaat tagccgggca tggtggcagg 

41401 cgcctgtagt cccagctact tgggaggccg aggcaggaga atggcgtgaa cccgggaggc 

414 61 agagcttgca gtgagccgag atcgcgccac tgcactccag cggcgacaga gcgagactcc 

41521 gtctcaaaac aaaacaaaac aaaacaaaac aaaaaaaatc actagtaaaa taaatatgtt 

41581 gtattacatc tgaaaaaaaa gcaaattaga caaaaatctc aagatctcac aaaatagaaa 

41641 gttttatgtg tcttagtgta tcaaactata taatgctaaa agtctcagaa atacaataca 

41701 acaaaacaac acaattgttt cagttgtagg gggagatttt aacatactct tgctttgaga 

41761 aatttactag gaaagtaaga gtctacatgg ttcgaggaat atagtaaaag taatgtgtct 

41821 aatacataga tcactctcag aaacatctat gaaaaaccag agtccaaaag aggaaattgt 

41881 acagatcatg gggtataata acgatacagt aaatgtaaaa atttatatct aaaccaaaac 

41941 aataaaataa tcgcacttaa taagtatgtg aagtgacgga tttgttaatt agcttgattt 

42001 aattattcta caatataaac atatatcaaa acatcacatc gtacccataa atatatgtaa 
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42061 


ttattatttg 


tctattaaaa 


ctaaagaaaa 


atttaaaaac 


ttaaacaaca 


acaaaaaatc 


42121 


tcttaattat 


ttgcattttt 


gattagagag 


ccaaagccat 


agttaaagaa 


tatttagaaa 


42181 


ataatgatag 


tgagaatacg 


tcatatcaaa 


tttcatggca 


tatgaccaac 


tctaaacaag 


42241 


tttatatctt 


taaataacat 


tattattagt 


aagtgtggaa 


ataattaaaa 


tatacaacta 


42301 


accatttgac 


tctataaaag 


gaccaactaa 




tagaagtaga 




42361 


tttattaaag 


gaaaataaac 


taatagaatc 


tgtcccagag 


ttggttaaga 


acagaagagt 


42421 


tgaggtgggg 


gttggggaga 


aagttaaact 




ctaatcccca 


aagtgcagag 


42481 


acacccaaat 


ataaaaaaat 


tagaaatatg 


ggaaagctta 


tataaaacaa 


caaatggtaa 


42541 


gagataaaat 


ctgtttaaat 


gcctctaggc 


ccatatgttt 


ttaggataat 


tcttttaaac 


42601 


tttcaaggaa 


ataataatac 


ctataataaa 


ggataattgt 


ctacacatta 


ctcattatgt 


42661 


gaatagtctt 


aaaagacaaa 


tttggctgtt 


ttatctctct 


taattgactt 


tctttctcta 


42721 


ctcctgtctt 


tggaaattct 


agccaatgta 


tttagacaat 


taaaaggcaa 


gagaaggagt 


42781 


tttggaagtc 


ttggagggag 


gaagataaac 


ataactttta 




tactggtttc 


42841 


tacttagaaa 


ttttgagaaa 


attaagtaaa 


aaactataat 


cactagcatt 


ttcttattaa 


42901 


tgttatttta 


atacaaaata 


aacattcaaa 


gctaatagca 


tttttacatg 


cctgaaatag 


42961 


catatattat 


gtaatcaggg 


aaaacagcat 




aatacaagaa 




43021 


aaggaacaac 


tgaacaagaa 


attaggagga 


cttgcctaca 


tgattaaaaa 


tgcagcattt 


43081 


tatcatttta 


tagatggaac 


ataaaagaat 


atgtgtttta 


gtgaaatttc 


aaaagatgtt 


43141 


cctaaataga 


aacactcagt 


attaaaaatg 




tagattaata 


tacaagttta 


43201 


atataatacc 


aattaaatta 


ccaaatatcc 


taaaacttgt 


caaaacatgt 


ctaaaatttc 


43261 


tgtcaaaaat 


gctggaaaca 


gttagccaag 




atagaagaaa 


aaagagccat 


43321 


ttccttgtaa 


gtattaaaat 


atattataaa 


gatagagatt 


atta g tat g t 




43381 


gctgactagg 


ggctcctagc 


actaattccc 


gtacaaaagg 


gccaaaatat 


aaaataaata 


43441 


gctacatttt 


gactagcgtg 


tctgaaggag 


ggcgctggag 


tgcagcatgg 


aaatgatgga 


43501 


atccctgtgg 


agcacagaaa 


cccaggatgg 


cagcatagag 


aggggaggaa 


atcacccttt 


43561 


ctctgtcact 


ctgtttcccc 


caccaagatt 


gacttggagc 


caagagaaac 


ttctctttgc 


43621 


agggaaaagg 


taagcagaag 


gcctctgcca 


ccttcattat 


taccacagac 


acctgcagtt 


43681 


cttgctacag 


aagaaagctg 


cagtcctcac 


aggtcctgag 


cccagtttgg 


ggagcagcct 


43741 


ggagttctca 


tggctatatt 


gctccagtgc 


aggaaactac 


attgtgcata 


cccttatccc 


43801 


ctatgaccca 


tgctgctaca 


tcatgccact 


gtcttggaat 


tatagctact 


gctagagtga 


43861 


gtcctgttct 


gggggccagt 


agccactgca 


tctctccatc 


cccaatgctt 


tcccgtcatt 


43921 


tcaccatgtt 


catacaggtg 


gctacaactc 


caaaatcctg 


gttacttaga 


gtatgggccc 


43981 


tatgaaatta 






tgcacatggt 


gccctgcttc 




44041 




gcacaactgg 


ggaagctttc 


cctagccagc 




tgctcaccct 


44101 


catacccatq 


agggtgtaca 


tactcaccct 


catcctgaga 


accagcccag 


tagccctgca 


44161 


cctggcaaga 


cgacacccct 






tgtgcacaca 




44221 




acatggtagc 


ccagcaccct 


gcaaagccat 


gccactgcca 


gtacaaactc 


44281 


ctgcagccta 


ggccactgag 


acactcaaag 


atactgcaga 


tgtggattgt 


agctgaagaa 


44341 


actgcatgaa 


gactacactt 


ctgtctctgt 


ctagaaccaa 


agccaacata 


ccttatccaa 


44401 


ctgacatgct 


aggatgcatc 


tacagaaaaa 


gtctttctct 


aataaagcta 


cttcataaaa 


44461 


ttagaagagg 


tgactgttgc 


accagaagtg 


cagctatcaa 


cataaggaca 


caagaaacat 


44521 


gaaaaaacag 


gaaacatgaa 


aaaacaggaa 


acatgatacc 


tcaaaggagc 


acaataattc 


44581 


tccagtaaca 


aacctcaaag 


aaaataagat 


ttgctaaatg 


cctgaaaagg 


aaggaatcca 


44641 


aaataatgat 


cttaaggaaa 


cccagctaga 


tacaagagaa 


tacaagcaaa 


taatttaatg 


44701 




aacaatttat 


gatctgaata 


agaaattcaa 


cagatagata 


ttataaaaaa 


44761 


gaaccaaaga 


gaagtctgag 




caatgaatga 


aataaatgca 


attgagaatt • 


44821 


caacaacaga 




ctagtgatca 


ttatataatg 




tctcttctta 


44881 


taatttttaa 


cttgaagtct 


attttatctg 




agctactcct 




44941 


gttttccatt 




atcttttttt 


catctcttca 


cttttcgtgt 


atatgtatcc 


45001 


ttactggacc 


tactgtgagt 


cagtgagtaa 


gtgagtctct 


tttaggcagc 


atatagttgg 


45061 


ttcttgtttt 


tttcttttaa 




cactgtatgt 






45121 


tccatttaca 


ttcaagatta 


ttattgattg 


gtaagaacat 


gactcctgac 


attttgttat 


45181 


ttgtattctg 


gttgttttgc 


agatcctttg 


cttctttctt 


tctctcttgt 


ttacttttgt 


45241 


ggtttggtgg 


ttctctgtag 


tcctaagctt 


tgattccttt 


ctctttttat 


tgtgtatctg 


45301 


ctgcagtttc 


tatcattgtg 


gctaccatga 


ggctaaaata 


aagactttta 


tggttataat 


45361 


aggctatttt 


aatctgatta 


caatttaact 


ttggtcacat 


aaaaataccc 


ttgactttta 


45421 


ttgtccccct 


aacagtttat 


acttttgttg 


ccttaattca 


catcattata 


cattgcgtgt 


45481 


tctttaataa 


ccaattgtgt 


ctgtagttat 


ttttgaccat 


tttgaccttt 


aaacttatta 


45541 


ctagagtctt 


gaaagattta 


catagcgcca 


tttcagaatt 


gagatattct 


gaatttgatt 


45601 


ttgaatttat 


ctctactggt 


tagttttcac 


atgtttttat 


gatggtaatt 




45661 


cactttcagt 


tgcagcattt 


ccttagggat 


ttcttgtaag 


gctggtctag 


cagcaatgaa 


45721 


ttcccttagt 


ttttgcttgt 


ctggaaggga 


ctttattttt 


cttacatttc 


tgaaagatag 


45781 


ttttgctggg 


tatagtattc 


ttggatagca 


gtttttattt 


ttgttcagca 


ctgaatataa 


45841 


tatcctttgt 


tcatgaattg 


gaagaattaa 


tattgttcaa 


atgtccatcc 


tactgaaagc 
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45901 


aacttacaga 


ttcaatgcaa 


tccctactaa 


aataccaatg 


acattatttt 


gacagaaaga 


45961 


gaagaaacag 


tcctaaaatt 


tgtataggac 


cataaaacac 


cctgaatagc 




46021 


ttgagaaaaa 


gaccaaaagg 


cccaaaacca 


aaaacaaagc 


tggaggtatc 


acactacctg 


46081 


acttcaaaat 


atactaaaaa 


gctatagtaa 


tcaaaacagc 


atgatgttag 


catgaaaaca 


46141 


ggcacataga 


tcaatggagc 


agaatagaga 


gtccagaaat 


aagtccacaa 


atcaacagcc 


46201 


aactgatatt 


tgacaaaagt 


gccaggaaca 




aagtaacagt 


ctcttcaata 


46261 


aatggtgata 


ggaaaattgg 


atatccacat 


gcagaagaat 


gaaactagac 


ccctatcttt 


46321 


taacatattc 




ttgaaatgga 


ttaaagactt 






46381 


gaaactacta 


gaagaaaaca 


tagaggaatt 


gctcatgaca 


ttggactggg 


caagatgttt 


46441 


tggataagat 


ctcaaaagca 


cagacaacaa 


aagttaaaat 


agacaaatgg 


aattacatca 


46501 


aaccaaaaag 


cttctgaaca 


gtaaaagaaa 


caatcaacag 


agtgaaaaca 


taatctacag 


46561 


aatgggagaa 


aatatttgta 


aactgtgcat 


ctgacaaggg 


gttaatatcc 


agaatataga 


46621 


aggaactcaa 


acagctgaat 




caaacaaaaa 




gaacaacaaa 


46681 


taatttgatt 


aaaaaatgga 


cagaagacat 


tgcttctggg 


attcagacaa 




46741 


tcttgatgag 


gtgaaagtgt 


tacagatatt 


tgcttatgat 


aattcattaa 


cttgatattt 


46801 


ctattctata 


ctgtttggta 


catgtgtgtt 




atcatttttt 


aaaaaaatat 


46861 


catttagaat 


aaagaacact 


ccttgaatgt 


tagaatttac 


taagctcatg 


ggacaaagtc 


46921 


cactgagact 


ataaattgat 


gaaatttgtg 


aatgtgtgta 


gaggcaagat 


aagggaaaga 


46981 


gagggaaagg 


gtgggggtta 


catttggtga 


agcagaaata 




tggtgttaga 


47041 


aatctagagt 


tcatatttca 


tttcttcctc 




gggcaagtca 




47101 


ctgaacttca 


gtttttgcat 


ccttaacatg 


aggataatag 




tttcctgcct 


47161 


tgtaagattg 


ttttgaagat 


tcaaagactg 




tgcataaaat 


actttgtgaa 


47221 


ctgtcaagtt 


ctttgctagt 


gttactagga 


gtagaaatag 




cctgat gatg 


47281 


tttggtaatg 


catgtgtgtc 


cctttacaat 


ggttgtcctg 


gaaggccact 


tgccccttgt 


47341 


ggWctctctc 


cagggaaaga 


aaaaagtaga 


ttaacatttg 


cctagggggc 


tatttctggt 


47401 


aatcaaaagg 


tattcgaggc 


tcgagagtac 


gatgcacttg 


taatccagat 


gttaacaaat 


47461 


ttgaaagttt 


gtagaatttt 


cattgaatat 


tgatgatatt 


ggtttttttt 


aggtaccact 


47521 


ctgattgtgg 


actgcaatgt 


aacagacacc 


aaggataata 


caaatctacg 


atgctggaga 


47581 


gtcaataaca 


ctttggtgga 


tgattactat 


gatgaatcca 


aacgaatcag 


agaaggggtg 


47641 


gagtaggtgt 


tttgcttttt 


tgacttctct 


aaacgctagc 






47701 


gaatctggta 


tcactactgc 


cttctcctct 


tgtttttgcc 


tctcaatgat 


tcatgttatc 


47761 


aatcccacct 


atcacatagt 


tagggagata 


tggtaaaaga 


ccaggYatcc 


ctgagagcag 


47821 


taagatccat 




tactactcaa 




atttccattc 


agttatatca 


47881 


tgagccatcg 


gccttcaaag 




Ygggcataca 


aagcaaacac 


tggaaatgac 


47941 






agtagaagaa 


agaaatagta 


gtatagttct 


ttgctatact 


48001 


aaacaagcRc 


caatggggac 


tcttagggaa 


gacagtgcat 




taattgaatg 


48061 


ggtataaact 


caagttatgg 




ggagtggtgt 


aaataaaact 


aatgaagtca 


48121 


gagggcagga 


gagcttgtgt 


tgggcctcgc 


agtatggata 


agttaggata 


cttggagagg 


48181 


aataggggaa 


aggcctttgg 


ggctgagaat 


ggtgtctgta 


gctaacagaa 


ccatacttcc 


48241 


ttgtcaccat 


gcagaagaaa 


atgcaaattt 


gggaatatac 


aatctacaaa 


cctcactggg 


48301 


ccagtcagca 


aagtattttt 


aggataacat 


gatggcccaa 


agtgttctca 




48361 


tttatctcca 


gaaaacagat 


tataaaatat 


gttgggtaaa 


tctgactcat 


gtattaatga 


48421 


cttactcttt 


tcttttatag 


aacccatgtc 


tcttttcggg 


aacataattt 


gtacacagta 


48481 


aacatcacct 


tcttggaagt 


gaaaatggaa 


gattatggcc 




gtgccacgct 


48541 


ggagtgtcca 


cagcatacat 


tatattacag 


ctcccaggta 


atactccagt 


gggttacaca 


48601 


ctgttcagag 


tgttcaaaac 






gaaggagcag 


tgactctaaa 


48661 


tgctcagtgt 


gaggcatgag 


ggtgatatta 


aagggacaaa 


ctcagtatga 


aatctaggga 


48721 






taatgttgtt 


ggagtgaggc 


tgtgatttta 


ttgcagtata 


48781 


ttttgaaagt 


gccatatttt 




agattttata 


catcaaaaca 


gaaagaaaac 


48841 


aaaagctttt 


ctttattaag 


cgtgattgcc 








48901 


gatttagtat 


aaataatttg 


atataaagcc 


aaaatgccta 


tgtatatttt 


t a cc a tggaa 


48961 


ctttgtaaaa 


ttatctgtag 


aggctgaatt 


ctgatattta 


agcaggaggg 


cttccaactc 


49021 


aatgtgtgta 


tacgaattgc 


actctgagta 


ccgtacagaa 




atgcattgga 


49081 


agtaataaag 


tcagtgaaaa 


gatagtggag 


ggtgaagcca 


gaatcaggag 


aacaacttta 


49141 


aattcgtaac 


ctatcagggg 


aggtgtgtga 


aataccttgc 


aaaatgctgt 


gtggtttacc 


49201 


aagacagttg 


ttcttgattc 


tattaatatc 


attagtgtat 


gtgtStStgt 


gtgtgtgtgt 


49261 


gtttgcacac 


gcacgtgtgt 


ggctagctac 


atgcaagaNa 


gNggacttga 


atttgctgat 


49321 


gtcctttaat 


gatcagttaa 


acctatgctt 


gcatacatca 


agctaaagcc 


ccaccaaata 


49381 


tttttctaga 


acctaacaga 


aaacacagtg 


gttgctgtat 


ggagttagca 


atcgtgcctt 


49441 


tgcccctgcc 


aagctcctgg 


cctcctaagt 


gcccgttacc 


tcccttagaa 


ttgcagtgaa 


49501 


tagggatctg 


tgcRtggcag 


cttgcagctc 


tgggtgtgca 


cattctctgc 


ttcacttctg 


49561 


tgtcctgaag 


gccagtgtcg 


ttctggcctc 


agctgcctta 


actgtgagtg 


agcacagcac 


49621 


cctctMctca 


ccctgagcac 


atggggaatc 


cttcttgggt 


tgcaacatgt 


ggaaggaccc 


49681 


ttgggttcat 


ctgtcaccac 


tgcccatttt 


ttctcttctc 


actggctttt 


ctttgtcata 
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49741 aagcatcctt ctccatcact ttcccccagt cagtcttgtg tttgccatct Ytctctctct 

4 9801 ggtacctcta agaggttcat catctgtgct gcttttcttt ctgtgtcctc atccctcaaa 

4 9861 tctctttccc ctttatggca tcaactgtca ttcctgagca ggtgcaaaca ggttccatat 

4 9921 attgagctgt atactgtctt cccccatgac agctctgcgt ttccagctgt gtaagggact 

4 9981 gcagatacac tggctgatgt cagaaagcaY gtttaaactc tccaacctcc tggttctgtt 

50041 ttttcttacc tttgttagtg ggactcctgt atcttccacg ttgttcaggc tcaaaatctg 

50101 gggtcatttt atgccttccc ttatcctccc tcatgccaac acccaatgag ttgccaagct 

50161 ctgtggattc ctcccctcct gcccattccc actaacgagc tggatggtag ggtgactcct 

50221 gccctacact ttaaggtcag gttttcaggc tcagatccta tcttgtccac ttaggagctg 

50281 ggtgaggaca gcaYtgtcac tcaacctctc tgtgcccatg tctcctcatc tgggaaatga 

50341 ggaggatagc gacttccttc cacgactgtt gtaagaatca gctggaattt tcttttatac 

50401 ttttttattg tggaatataa tgcatatatg tgttataaca tatgcacata tatggtaaag 

504 61 gaacacagaa tttctacatc acataacaag tcattgtata gcaaacactc atgaaactac 

50521 cacctggatt aagaaaaatg cattgcctga aaaactcctg gatgttcttc cctgatcctc 

50581 ccctcctgat aatcatcccc ccaactttta ggaaagtcgt ttctttgatt ttctatctat 

50641 gctgatagtc ctaataatac aatttatttt tgcctgtttt tgagttttat attaagagaa 

50701 gtatatagta tgctttattt tcttaggtgt gggggcttat cagtgtatca ctgatatagc 

50761 atgtagctta gttcattaat ttacgttgcc gtatcctagt ccattgaata actaggtcac 

50821 aatttatcca ctgggctata aatatgtggt ttgcattgtt ttgagtttgg aactcttaac 

50881 aaagaatact gctatggaaa ttcctgcttg tgtgtctgtg tacccatgta gaggcatccc 

50941 tccaggatat atcatgaaga gtagagttgc caggtaagag tctgtcatta acatttctat 

51001 ataatgccat actgttctac aatgtgattc accgatattt actgataggc gatgaaatgg 

51061 aaactcccgg cttgacattc agggcctcct gatctacttg ttcccactca tttcccagtt 

51121 gtcaccttca tctaccccac agaacagaga gccagatcag agacaaaggt gggtcttttg 

51181 tgagctcata ttgtgatgaa gtaggtgagt ttgagacaag tgcagaaatg tgcggtaggt 

51241 cagtgaggac aggttgaaaa cctgttttca cccaagcaga gcctgctggc gtttcctccc 

51301 ttctgacttt ccattggctt acagcagaaa tgcagcctcg cttaggccag agacagagac 

51361 tcagggtcca ccccagagaa aagagaagct gttgtaagaa gccttggaga gtccaggaga 

51421 cctgaagtgg ttacaactta aatctgtccc aacctagaag tttgagttct ttactgaata 

51481 aDatagactg aagctgacca atagcgattt ccatcccaat actgacttgt tgaacttttt 

51541 gaaagcactg tgttcYgaag gattctgagg ccaagtccaa gctcagagga gctaatgctg 

51601 tgaccagtta gttaacacct gtcaagcttg tggagggatg gagtccttta tcccctttgt 

51661 tttaagctca tgcttcttaa atcccttagt tcctggcaat gctcatttta tctcaaatgt 

51721 agagtatttt ggttctgttg acttagtttt gtttgtcctg agttcctagg aacttcaccc 

51781 ttttaaatcc aaacctcttg ttggtttact tggggacaga gctaaggtta tagcttctcc 

51841 atttgacttc cttaYgtttg ttaaagacac ctccagattt gaatcttatt tggtttttct 

51901 gaagcagggt ctctagaagg ttgtttaaat tgggtgtgct cttccgtgaa ttcgcRtatt 

51961 acttatgctc actcaccatc tcagttgaag gctggtagta gtcaaatgac tcagatggtg 

52021 aataccacca ttaaccttta acaggacatc tagtacatca acagtgggct ccccatttat 

52081 ttctatttca aaaccctgag tccctctgaa tgtattcatt gatgtcctgt ttccaatttc 

52141 attctctttt agctYgttta cagagcagag ggcatcagta ctctcgaagg caatgagtga 

52201 agagcccgag aattttagag catcactcct gtctatgtgc cagaggcttt ctgagcctca 

52261 ttagtattgt gggcatggtc ttcttatcag gacagttaac aaaaccaaga tctccaaaac 

52321 agacactaaa tattcccaga cacgagtcgt cccaaaggga gaggtggcaa tgttacccct 

52381 agaaagaatt ataacaaagg gcaaagaaga gtagaggatg aggaagcagg aaggatctgt 

52441 cttatgaYtg aagtgagRgg ttctcacaag tgcccaggat tggattgggc accggtgtgt 

52501 ggtgcagtgc Rtctatactg gctgcattgg gacttactca atgaattaat ttttttggca 

52561 ccaaatgtgt tcttagttat tgtgccatgt atttaaagat gtgcaaYagt aaatgagaaa 

52 621 tcttgggcct caagatgttt acaacacggc gtggcctagg gcaggtggca ataagctctt 

52681 taatgagtat tttatagcca ctgtggaaaa cattatagtg gttcctcaaa aaactaaaaa 

52741 tataacaacc atatgatcca gcaatcctac tgctggttat atacccaaaa gaaaggacat 

52801 tagcatatta aagagatatg tgaactccca tgtatattgc agcactgttt acaatagcca 

52861 agatgtagaa tcaacctaag tgtccatcaa tggatgaatg gataaagaaa ttctgtcata 

52921 gatgtacaat ggaatattat tcatccataa aagagaatga aattctgtca tttgcagcaa 

52981 agtggatgga actggaggcc attatgttaa gtgaaataag ccaggcacag aaagacacat 

53041 attgcatatt tttactcatt tgtgagaact aaaaaaattg atctcatgaa ggtagagaga 

53101 agaatggtgg ttaccagagg ctgggaaggg tagtggtgaa gcggggataa agagaggttg 

53161 gttaatgggt aaaagaaaaa aatacagttt gatagtagga atgagatcta gtgtttggta 

53221 gcacaacaaa atgactatag ataggaataa tttattgtat aattcagtat aactagagga 

53281 atgaatttgg aatattccca gcacaaagaa atgatgaatg tttgaggtga tggttatccc 

53341 aattgccctg atttgatcat tacacattgt atgcctgtgt caaaatatta cacataccct 

53401 ataaatatgt gcaactatta tgtacctata aaattttttt aaaattaaag tgctctagag 

534 61 gctcagaaaa aaaaaccctc ttcctcccct cctctgccca ccccaccatc cagtgaggac 

53521 tggaggatga ggaaagggct gaagaaggaa gtggtgtgtg aggtgggttt taagaatggg 
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53581 gaggactttt cttcctgtct ctctcttccc cttttctaat tctttccttc ctagagggtc 

53641 ttctttggtg gtatgggttt gggctgcggt gaggcagaag ccaagctgtt ccttttcttg 

53701 gatgtgtagg aacatgtttt cagggacttg aggttccaga ggagctggtt ctgctccttg 

537 61 gccatctcct gcccaccact taggctcata attactctgc aatgtactca tgaaacaggc 

53821 tagggtgtaa acattctttc tgagactgtg cctctcgcac aggcacccag cctggaaatc 

53881 aatggcacag aaaggatgag gtgagagttt ggctcttggc ctgtcttgtg gagccagcca 

53941 tgctggcttc cagaggggac aactgttggc tctttaagga tgatgggagt ccagctgttc 

54001 aactttgaat ggctgggaaa gcagttacaa tatgattgta atcaagaaMg ggcagcagaa 

54061 ccagctggag aaggtgcccc atgaacatac tcaggcgcca cctctggaca gtctcatgtt 

54121 gactcagcag aacctggacg tgtgtgtttt gaaagcagtt ctcgtccagt tgggtccatg 

54181 ctgcgtctac caccggaaac tagggctctg cagactttta ctcKtataag ttcccaggag 

54241 ctgacttgtt tcctaacaat catggtgcag atcagattat tctgctccca taccactttt 

54301 ttgactttaa agaaatgttt aagcagtgcc ctcattgaca tccaaaacct ttccatttgg 

54361 cattcataat gtgatctgta ttagtaaagt atataatgga ctctttgttt cattattata 

54421 attataatta ttattatttt tttgctgtca tttgtagctc cggattttcg agcttacttg 

54481 ataggagggc ttatcgcctt ggtggctgtg gctgtgtctg ttgtgtacat atacaacatt 

54541 tttaagatcg acattgttct ttggtaYcga agtgccttcc attctacaga gaccatagta 

54 601 ggtaagtgtg tgtaatcact gaaaaatgcc tcaaaattgg tatcctctta tacatataca 

54661 acgatttcaa atatactttg tcatatttta ctacgttgtt ggcaaattta gggaaaggaa 

54721 tctccttgga actgcctgtg ctttagagaa atgatttgtc cctaatcacc agcatcattt 

54781 ggtcagataa ggcttgcagg ctcgtagtga ttgaggaaat atttgctaag ctgcaggagg 

54841 agatcatctt ctaagtcctg ctgcaaccat gttacaaaag tttccacgtc catcctccgt 

54901 ccactgcggg aaagtttctc cgaaaccaaa gtgctctcca tccatgatgt gtgctcagca 

54961 cagtgggtac tttctcagaa tctgggtcat ggagagggat gagctgcctg cggttggagc 

55021 tctctctagg ccctgtactt ggtgcctgaa gRgatttaag tcttcaactc tcagatatgg 

55081 agagagatca aaccaagttt gaatgtgact tctccactta ctccctatgt aaacttagaa 

55141 agatgtttaa ctttcttcta tttctcagct atagaaagga atagaggaag gaaggaagga 

55201 gacagggagg gaggaaagaa agagagagag agggaggaag gaaaggagag agggagggaa 

552 61 aacggaggga agaagggagt ttcgtagaaa agaaactaaa gaaagcaggg gagagagatg 

55321 gaggagaagg gaggaaggga agaaagaagg aagggaagaa aaaagaaaga aacaaagaaa 

55381 gggacagtga ttaaatcctg ctttttgaca gtgggaataa ctgagttgaa gtacagggaa 

554 41 gcattcagcg gggcctgggc cacagggcgg cctctattgc ttgtctggag gtcaaaacaa 

55501 atccccaaca ccacagctgt gggttttagt ctgtgggcct atgtcctgcc agtgctgttt 

55561 ggcatagaaa tgcctcagtg tgatcctgac tctctgagag cctggcattt cccaccatgg 

55621 tgcttgtgac tatgctactt ttgttttgtt ttgttttgtt ttgtcttaga acagatacaa 

55681 tctattaagg ccttgcaaaa gtaataaatc tgctctaaag tcccctaatt agatgaaaaa 

55741 agaagcctgg tgcagctgat ctgtgtggag atgcacgact ttataccttt taagtccaga 

55801 ggcctgagtg acaagagcag gaaagggagg gaaactggtt gtctgagaac gttttaNggg 

55861 ccagctaaaa cataaaagag gtcactggca tcaagtgctt gctttgcaca taaaatacac 

55921 agtacggttg ttgcccacat Stttgataaa acgtggctat tcactaactt ggattttttc 

55981 caaattaaat ttctgaattc agaattagca accctgagca atgtagaaag cga'taaactc 

56041 ctttttaatg acaaaagtca tctgaacctt aagtgtccag tgcaacctga agtgctgcta 

56101 gtactgtgga tagtccgacY gggcatgggg agggggtctc tggttttggc tctggcatct 

56161 gcagaggccg ccccgtctaa gcacacccat gactgctctc tcctgcttgc gtctttgaga 

56221 agaagacagt tcagtccccc accactgatt gttttctgac acagagttga gtggttcagt 

56281 tgctttctac tttttgacta acagaagcct gcgtcacttt acgtattctt cctggaagct 

56341 caggccccRt ggtgtgtctc tctcactgtc tctctctctc actgactctg tcagtgactc 

56401 tctcactgag tcattgcgac tcccaggagc gtgactatag ctgtgactta tgggtgttgt 

564 61 gcagtgtgtg gggaagctgc tagtgaggtc gagtttagca ggaagagaaa acaggaatag 

56521 tgactcacac ggagtagtgg gggctgggca gatgagagag ttaggcagcc ccgccctctg 

56581 ctgagactgg gacgcagccc agattctgca acagtgggca gaggatttgg cgatggaggc 

56641 taacaggcag ccaggggtcc tttttttctt tatttttatt ttgcttaatt cagaaaagta 

56701 tgtgtgcatt ttgtgatgaa attctcYaca gctctgtcta cgagaactgc cctgtaatat 

567 61 ctctgtgtgt tggctttaac agtgagctac tgatgagatt ctgagattag tcccagatct 

56821 tgtttatgtc cttgttcccc ttgaggatat tttctgagtt aaatcaggaa ataccgatta 

56881 atggatgaaa atgagaaaga gagaaataat gtccttcgta ggataagtca tttaccctga 

56941 ctaggttagc taagctgtat cactcaatta ataattaggt gtgcatgact caccatttta 

57001 gaaggagcca ttgacagccc tagctgaagt cagcaagttc tgtatcttct ctagcaagcc 

57061 actggagctt tacaaattct cctggcaggg gtgcatgtgt gtacgaggat ggaagggtct 

57121 gtgcacggat ctcctagaga gatttgaaaa tgcctcgcct tactccagat aggtctttgg 

57181 agaatgtgca tgtaggatag aatggctaaa acgaagacaa gccaaacagt tNgagtgatc 

57241 aaagggaaac caaggggaca atgggaaaac aagtcggggt agagttaatg acacctttaa 

57301 caattattaa aggtgaattt gcttttcaag ctaaagcaaa ggcaatgaca agatccactg 

57361 tgtgccattc acaacaacct ttcagatttt catgagagaa catggctttt tctgagacta 
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57421 atttccaaag gcagattttt tttcccccac agggagtcct catttcaaaa gggcatggtg 

57481 tagggaagct tgactgcaac aactttccca tggtaaatgt catagcgtgt tttgtgtggc 

57541 ttttcttcta gtgttttcta tgcatattgg gggtaaaccc accaaacctc ctgcagttca 

57601 gtaaaagcat ttgcgtggag gccagattga atctgaattt tccactgttc tggtttcatc 

57661 aggcctaaaa tttagcaata tcatattgag agaaagtagg gaattgaata atctttagac 

57721 agtatttcat agatatgaat ttatgtgaat gagcttttat atattattgc caagatcaag 

57781 aaggacataa caattttaag ggagtggaaa tagactctgc ttctttgcta gggtgtggca 

57841 aagttctgga agaacatgtg ggactggaaa tattgctggg gctacttttg gaaaattcag 

57901 actgacacag ctgcacagga ctaatcaggg attagttttg tgaaatttcc tgctcccatt 

57961 tctcatttta gtcacagcaa aaggagcggt ggacctgggt ttacatcaag gctatgcact 

58021 caccagctgg gagactttgg agagatcgca cagtcttgct ggtctcagct tccttactca 

58081 taatttgggg atagaaccat gtcccacacg gttgatcatg agaagcaaag ccgggaaatg 

58141 ttgaggtgcc gttgcctggc aaggctcttc aaaaccagtg gactacaact tgatctcttg 

58201 ctattaatgt attggtcagt aaattatgaa ttagtcattt gaaagtgatg aaaagtcact 

58261 acgttttgag aacatcagca agttctattt ctactcaaaa gcttagtcag acagaaagaa 

58321 aaaaaagatg accaaaaaat tgggcacatt tgtacatttt gaatttttca aaggtgtgag 

58381 actttcttcc tactcaaatg tcttctgatc ctgaagttgg agagcaacaa gtacctatat 

58441 cctcagacac cttgtttaga aacagggaac agggaacatt cgcaaaagag agaatacact 

58501 tagcacacaa ggtttgtttg tttgttttaa aaatcagaaa cagtaggaaa aaagagaaac 

58561 agattgagag aagagagata actagtggca gggtctggga caagtggcaa taagcctgca 

58621 tgtctgctgt agtttagaat agaccaggaa acactgtatt taccagagag gttattctct 

58681 gtggtgaacc gagcatcaac tcacccagcc cttcatcaga aaccaaagga ttaatatgat 

58741 cacattttta agtgggaaaa ttgaattcct tctccaaaag ttcagaaaca taagaaactt 

58801 atgaaRtgtt tcttttccca ttttctatct atggaaaaaa aatcctctgg ctttggaaag 

58861 tcaaatgtgt gctatgaaat ttcacacaga aaagtatcca cttatttgag cggtggccct 

58921 gatcagtgac ctttatgatt ccacaaggag tttcagctat gttgggtttt tgccaattca 

58981 agacacaaat tagttatccc ttttgtacct gccctgtgat cccactttaa aaagctgagt 

59041 ctgatctcag attcatcccc aacatagata taagctcttt gagcctccgt aaaatcaagc 

59101 ttcatttgga tattcggtga gcactgatga aggcctcctc tgcgcccggt cctgctccag 

59161 tggctgaggg cagggcaggg agccaacgaa gtctccactc ttacacagct tcctttcatg 

5 9221 atggggtggg gaggcagaca aggagtgtgc acgtgtgtgt gtgcatgcgt gtatatgact 

59281 acatgtgcaa gcatgggtgt gcatgcatgt gcatgcgtgt gtgtttgtgt taccattctc 

5 9341 tgtaagagat ggccaagaat ggtgagcagg gacccgaagg tcagcagtgg ttggtgtgag 

59401 aattgatgga ctgagaaatg gtgttatgta aactgtcaag atctgtgcac attttcatta 

59461 ctattatttg gacgaaagct agaagaatac aaggttttcc tttcccttat taatcttaaa 

59521 atcacctctt tctgcaagtc tgctcatcca acaaactctc atataaagga aatagaaaag 

59581 gacaccaccc ctctctagta cctactaggc tgtctgagtt tctaaacagc ccaaagctcg 

59641 aaatcgcgtt ttccaatgag acgcccacac ttacctcttc ttccactcaa gccctctggc 

59701 cctgctgaag tccttattca ttcacaggat tcctgagtag ggaattattc ctccttccat 

59761 gcccttctga agctgcaccc ctgcaagact gtttaccatc cactcttaga ccctcacttt 

59821 tttcccctca actctcccac cctttaaaat ccaggagctc cagcctggcc aacataacga 

59881 aaccccgtct ctgctaaaag tacaaaaatt agccgggcct ggtggcgggc gcctataatc 

59941 ccagctactc aggagactga ggcaggagaa tcgcttgaac ctgtgaggtg gaggttgcag 

60001 tgagccaaga tggcgccact gcactccagc ttgagagaca tgagtgagac tccatctaaa 

60061 aataaaataa aaaaataaaa taaaataaaa taaaatccag gagcggtccc atgttcattg 

60121 tgagtttttt ttttcaagaa ctccagacca tggggatttt tgattcttgc tgtcttttct 

60181 gttcgtttga ctctcgtcgc ctcgtagagt cttgtgttta acttctgtgc atgtggatgg 

60241 tctgcccagt gaggtcttgt tcatctcttc attggccaat gcaggggctg cttttgaggt 

60301 tgctcaataa atactgatga cgacgacatg cgccattggg tttgacttct ctcaacggca 

60361 ctgcagatta ctagagtctg ctcaattgct ttttctcttg tttcacagat gtgagtctgt 

60421 gggtttgtag tgatggaatt cactggtggg cctgaatcaa gagggagtca tccagttttg 

604 81 cctggtgcag ttaggacagt gcttcgtcat acaggacacg ctgagggtaa catgggtaaa 

60541 tggctagagt ttcctgcttt ttgtttgttt attttagaga tccttttttt gtttgtttta 

60601 gagatgtggt cttattctgt catccaggct ggagtgcagt ggcgtgatca tagctcactg 

60661 catccttgaa ctcttttttt ttttttccga gacagagttt tgctcttgtt gcccaggctg 

60721 gagtgcaatg gtgtgatctc ggctcactga aaccttcgcc tcccaggttc aagcgattct 

60781 cctgcctcag cctcctgagt agctgggatt gcaggtgccc accaccatgt ctggctaatt 

60841 ttttgtattt ttagtagtga cagggtttca ccatgttggc caggctggtc ttgaactcct 

60901 gacctcaggt gatccacctg ctttggcctc ccaaagtgct gggattacag gcatgagcca 

60961 catgcctggc cacatccttg aactcctaag ctcccatttc agcctcctga gtagctggga 

61021 tttcaggcct gagctatcat gcctggctaa ctttttgaaa attattttct ttggagagtc 

61081 ttgttatgtt gccgaggcta gtcttgaatt cctggcctca agctatcctc ctgcttcagc 

61141 ttgtttatta cagccatgca ccactgcgct ggacgagtct Yctgccttta attctcattt 

61201 ctggccacat cacagggagt ggtggactta gactcaaaag acgtggggta ggggtagggt 
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61261 tagggattgc agatgtgatg cagcctaccc agcctcagct tcactcttga gcattgggga 

61321 taagaccacc tccctcaggg gtccatttgt gagaggagat gatgtccctt ggcagcccct 

61381 ggcaccaagt cagccaactg ggcactcaga agtcatggaa cccaggccaa aggacaccat 

61441 ggtagccgct caggcttccg gtttattaac atgagagaat ttggtagcaa caattccaca 

61501 agcttgtcca attccttttc agatgggaag ctgtatgacg cctatgtctt ataccccaag 

61561 ccccacaagg aaagccagag gcatgccgtg gatgccctgg tgttgaatat cctgcccgag 

61621 gtgttggaga gacaatgtgg atataagttg tttatattcg gcagagatga attccctgga 

61681 caaggtgggt tttaagtgag gtgtaaaaat aacaaataaa agaaggaaag cgacccctct 

61741 gttcctccac tttactaatg gcggtgactc tgcctgcctt ccccatggaa ccacagagag 

61801 tctatgacca gcgccccctg cccgtcagcc cccagccccc agccaaggag gttaggccca 

61861 agctctttgc ctgctctagg ctcctccctg ccccgcagtg cctgagattc ctgcttgcag 

61921 cagcacgcgt ctcactttga gtgaggatat ggttaagcca ttcacagaaa caggtggcca 

61981 gtgatgtagt ggtggctaaa ggactgaaag gtggcgagtg gtcatttgag cctcacatcc 

62041 ctgagatgaa ctgctgggtg ttttccatgg gtttgaacaa tgtaaatcag gtcgtgctta 

62101 aagctgattt tataaacctc gaccctactt gccccctccc ctccctaaat ataatggaag 

62161 ttttagtgta cttttcccac ttgataggaa ggtggctttg gacagttcag ttaacttctc 

62221 tcaacctcag ttgtctcatc tgtaaaatgg ggatggggtg cttccctgac tcagatgaga 

62281 gaactgaatg agaaaacctg agaaggggtc cccggcatgg agctcagcac actttagaca 

62341 ctcacacaac agtgctttcc tgtccctttg ttctccttct tggaaggcta tacagcaaaa 

62401 tggctgaaat ctgaaataaa cattcttttc tagtcaccag taaatgccaa ttcactcact 

624 61 tattcaacaa atatttactg aaaacctcta tgtgatggac agtattctag gcactagaaa 

62521 tatgaaaatc agccaagcgg aagggcctgt cctcagggag gttccagtct attcttattt 

62581 cccatgagag gcaactgtag actgaatagc atctgcagag ctgggtattt agagaaacct 

62641 ccctttccca agcaatcatc agggcatgtt atttggtttc taaattactc acataaatcc 

62701 tggtcattta aataactata aagaacaaaa ggaaaacaca gattcaagat taatgcaaca 

62761 tttcagctaa ctacattttc ctatcctttt aaaatctatt tttaaaaacg tgttcatctg 

62821 ctaatataca ccagaccttc agctagtctg gggatacaga gttaggaacc atcagatact 

62881 tgttggccag ggaaagtgac atacaaagaa accacatgca aaacatgatt catgactata 

62941 gaggaccaag gctccaggga aagccacaaa ggcttcacag aagaggtgac aaatattaaa 

63001 aaaaagaaaa aacccaaaac ttgaattaat ccattcctga ctaagtcatg tttattttaa 

63061 agtccatttt tggccaggca aggtggctca cacctgtaac cccagcacct tgagaggccg 

63121 aggtgggcag atcacttgag gtcaggagtt caacaccagc ttgtggtaaa accccgtttc 

63181 tactaaaaat gcaaaaatta gctggacgtg gtggtacgtg tctgtaatcc caggtactta 

63241 ggaggctgag gcaggagaat cgcttgaacc tgggaggtgg aggttgcagt gagctgagat 

63301 tgcatccctg cactccaacc tgggcaacac agtgagactt cacttcaaaa aaaaaaagtc 

63361 aattttctcc tggcctgttt caaacattct cactagcatt aagacccggg ctgttttaat 

63421 tgtgagttct tctgagcctt ctttctttat ttccagccgt ggccaatgtc atcgatgaaa 

63481 acgttaagct gtgcaggagg ctgattgtca ttgtggtccc cgaatcgctg ggctttggcc 

63541 tgttgaagaa cctgtcagaa gaacaaatcg cggtctacag tgccctgatc caggacggga 

63601 tgaaggttat tctcattgag ctggagaaaa tcgaggacta cacagtcatg ccagagtcaa 

63661 ttcagtacat caaacagaag catggtgcca tccggtggca tggggacttc acggagcagt 

63721 cacagtgtat gaagaccaag ttttggaaga cagtgagata ccacatgccg cccagaaggt 

63781 gtcggccgtt tcctccggtc cagctgcYgc agcacacacc ttgctaccgc accgcaggtg 

63841 agcgggtggg aggacacgag gtttgtcacg cactgatgga gggtctatca ttgcgtggtg 

63901 gctcacagct ggaggaggac acgtttcatc ggggccgtct gctctgaagc tggcagttgc 

63961 gtactagtga gaggatctgt tgtgtttgtt gtcatttgtt tgcttcgatc agagctgctt 

64021 cttcagggaa acacacggct tctgcagaag gccctcttta gcctatgggc ttattgacac 

64081 atgcccactc actgaggcct ggatggatac agcacttggg ccccttgaga acaggacatg 

64141 gagggtttta gaaatggcag tggacatgcc cggaagtttg cccatgatgt ggcacccata 

64201 gagtctgaga tgggagcctg tgctgtcggg ggaccacagg agggcagtct agcaccagga 

64261 gagggttggc aaggatagca gtatttgtcc acgcctgtcc agtgtcttca gggccccatg 

64321 ctcaggggtc atttgctgtg tctgcgtctc tctcactctg tcagtgcaga caaagagctg 

64381 caaacacagc cttagcactt tgcttccaga agcaagttaa aagtcaccta gaccagtggg 

64441 gacccacggg agtggccatg actgcctctt ggtcaccctt ccatgtttga gaggctttat 

64501 ctgtcaaact aaagcaagca ggaatWcctt ttctctctct tttagacaca tgtcaaccag 

64561 aattctgagc agcctgtgag agacgcaatt agcacacaga tgatagaatt atagtccaag 

64621 caaggcaaag tcagtttcca atgagccaat gtgcccttgt cacaggccaa tttataactt 

64681 aatgattaaa ggtttttaat actaaaaatt agctgtaaac cctcatcact tttttccaag 

64741 accctggcct gagggaatta ggcatagctc aaccttctga agctgtgggt tgttgacact 

64 801 gagacttagt aagcagtcag tgggggctgg aagggagtca gccctgagag ccagccggca 

64861 ggggYgagag agggagccag agggtgtcag gaggcctgtg gtcttaggat ggcatgggga 

64 921 gcagggtRgg ttaggaggtg ctgtgccctc gttcacaggc gatggKtggt acccagtgtg 

64 981 ggatggactt tcaggtgcta aggaacccac tcctgtcttt gaagagttta tgttccaagg 

65041 tgacctcaca ttacacattt gtttagcatc ctatggaggY ctcgacttga cattggtcca 
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65101 ctctttattt aacatttgct ttttaaaatt tttatttcgg taaactatat gaacataaaa 

65161 ttcaccattt taacaatttt taagtggcat taagtacatt cacactgttg tgcggccatc 

65221 accaccatcc attccagaat tgtttcatcc tctcaagctg aaattctgtg cccattaagc 

65281 tatgcctccc tattgccttc ccattgcctt cccattgcct ccccattgct ctgaggtagg 

65341 acataaaata cattttaaga ataacagcat taaaaaatgg ctactataat tcattactac 

65401 tattacattt ttgatacttt tcaataaaaa gaaagtagtg acacatgttg gaaagaggga 

654 61 agctttttga cttataaaac tccagttaaa gaatttacca acagtgctgg tctccgggaa 

65521 gtcagaggtt tccagaaaat accttttcgt ctgacgggtc agctttctat tttgctgaca 

65581 gcctcgactg atgtcctgtg agtgtggtca ttcatttata aataattaat tgctagagaa 

65641 tccattttct aaaattcaca ggcacaccct tcagagagga cacgtccccR tacctctccc 

65701 actctcccca cactgtggct gcctctggct gcctccatcc tgcagaggga aatggctggg 

657 61 aaggaagggg gaagggtgct gagatgccct caaatctgaa tggggtgggt gtattcccca 

65821 aatcctcacc aaaccacgag ccagtgacca ctcacccttt gcggtccaga tcttactgcc 

65881 ccggggttag tcaagtggcc agaggtggtg cccactgccc tcagggggtt tcctggcgtg 

65941 gcctggtctc acatgcactc cgcagaagga aggacgaagc gtcctcagcc agcccgcagc 

66001 caccctgccc actccagcac tgcaggcagc cttcagagac cagcccagag aagagaacgg 

66061 cagcgagtga ggggacagag tgcggaacag atcagtaatg cccattttcc tcttgggtgc 

66121 aataggagaa acagcctgtt ttaattaaac tagcgaatcc tccatgagga ataacgactc 

66181 tcatgttgga gagagaaatc gagatgcaaa gaaacttttt aaagttcYac taattcctaa 

66241 tgaaataata gggatgcaat gcagcaagaa tacaaataat tgaagtagcc tggcatcacc 

66301 gctgacatgt aggcaggttg gcaggtaaca gctccgctca tggtctcaag tccaaatttg 

66361 tataagaaag gaggtttaag agttcaacgg ctaagggaca aaaaggtagt ttatgggaac 

66421 gctgaaggcc accctcaatt ctctcccgtt tctccagctg ggcttggcgc aaatatgagg 

66481 tcaatggggt cctatcccta gcccttgggg gtgggctcca gaattctact ccaagcaaag 

66541 tgaagtcagt ttccaaggag ccagtgtgcc ttcatcacag gccaatttat aatttaatga 

66601 ttcacaaagt tttttaatac tatgaattag ctgtaaaccc tcatcactcc tttccaagac 

66661 cctggcttga gggaattaga gacccccctg ggaatcccca gggactgacc tggaggtagg 

66721 gctgcgagcg gagattggac cagagaggtg aaatacaggt gctgagtcgc tgggttacct 

66781 ttacattcac cttcccataa tgactgagtc agccacaaaa cccactacct ttggtatctc 

66841 ccctcaaata ccctgagtcg gctcatgaga gaggccctgg gaaagaccca gtcacattaa 

66901 ataaagggac cgggaaggtg tggtctttcc ccggaggacc aagcaagatg aagatataca 

66961 tgtgaaaagt gcttggcaaa cYgtgggatg ccatgaggag ctggcctgcc aaaatatgga 

67021 atgtgctcag ggagcctcag tccccagggc cccccacacc catcagcacc ccatagtgac 

67081 gcagaccact tcctgccacg tcatggttgg ttgacctttc ctcggcactt ggtcctgttt 

67141 tttatttata aacttccctc taacacatgc ttgtttggta ttgatctggg gctgtgtaaa 

67201 gtggaaaatt ccttcctggt ttccttgaag aacagaggct gttccagatg aggtctggag 

67261 tgagctacag agggtgatgc tggctttagg agtggtggct gctgggtctg aatgttagag 

67321 gccacacatc tccagtagta atattattct gggagatggg aactctgtgt gtggatgtcc 

67381 cctcccatac acccaggaac ttctgagaaa tgctgctgtt cactaataca attccaccct 

67441 catctcccag gctgtccctg gagaggagct ctccacttga gaaggacctc agagccctgg 

67501 ctcttgtcat ccaaattcac ctttcctctg gggctcttat aggaaaggtg agagttgaca 

67561 ctgctcacct gtgatcctct ggcataacca ccttgcaaag ataacccaag agaaatggaa 

67621 gcctcaggga tataccacca gatgaactga cggcaaggtg gaggttttcg cattcccatg 

67681 gcaggtttcc ttatcagccc ccatctccca ccacatcaga aaaggagtaa atagatcttt 

67741 cctgatttca ggcccagaac taggctcaag aagaaagaag tgtactctca cgactggcta 

67801 agacttgctg gactgacacc tatggctgga agatgacttg ttttgctcca tgtctcctca 

67861 ttcctacacc tattttctgc tgcaggatga ggctagggtt agcattctag acacccagtt 

67 921 gagctcaggc gtagagaaga ggaggatggg ataagaactg gggccatccc catgtcatgg 

67 981 tgggtgagag ctggggccat ccccgtggtc atggagggtg agagctgggg gttatcccca 

68041 tggtcatgga gggtgagggc tggtcggggg aggcatcccc aagtcatggt gggtgagagc 

68101 tcggagcatc cccatgtcat ggtgggtgag atctgggggt atccctgtgt catggtgggt 

68161 gagggcgggt ggtcatccac atggtcatag tgggtgagag ctgggggtat ccctacatca 

68221 tggtgggtga gagctgggag catccccatg tcatggtggg cgagatctgg ggggtatccc 

68281 cacgtcatgg tggatgagag ctgggggaat caccatgtca tggtgggtga gatcttgggg 

68341 gatcacctgt catggtgggt gagagctggg gggatcacct gtcatggtgg gtgagagttg 

68401 ggattcatcc ccatgtcatg gtgggctgag cccacatgga agcctgtgct tggacagcgt 

684 61 atgccctttt ctctgttttt ccacaatgaa caattaaact gtaaatgtta aaaatatcag 

68521 taatttgtga aataaatttt attctcattt gagcaacata aatcacaatt ttgtttgttt 

68581 accatgcctg tcaaaatcac aaacattttc ttatcagttt aaataatgaa aactgatttc 

68641 tgctaaaatc atctgacaat tagcttgtca acattcaaat atttttcacc ttaaatccac 

68701 taccttcgtg gtgtggtcca ctgaaaagtt gggcaaaacc caacctgtga ttgaggctat 

68761 agagaaacat gagggtcatg cacaatagct ttttttcccc acacttagta gatggactgt 

68821 ttctcagtct gacagccacc aaagctttat gtcctgatga atattttcgt cctctcatcc 

68881 tctctgatgg cctcatttct ccaaatttct tcttctcctc cttttttttt tttttttttt 
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68941 


ttttttttga 


gacagagttt 


cgcttttgtc 


accgaggctg 


ggattacaag 


catgagccac 


69001 


cgagcccggt 


caaggctttc 


atatttttaa 




tacagtgaga 


aacataattt 


69061 


agtaagcaac 


tcagtatgca 


cacacggaat 


ggaaaaagct 


ctgttctatg 


ttatttgttc 


69121 


tattttgttc 


aagtctagct 




aaatgctggt 


cacagctcgc 


caacttgttt 


69181 


taataaccaa 


cttatgcctt 


tccactgcaa 


tctggagagc 


tcagcctctc 


aggctgctgg 


69241 


tccccctgtc 


aatcacgata 


ctttggctac 


tttgctttct 


tcaatcaaca 


aggctttatc 


69301 


aagaacttat 


ggctctttta 


attatctgac 


ttcctggtca 


atcagctttg 


tttgtggttt 


69361 


taaatgacca 


caggatagta 


gaagtgaaca 


taatttcctg 


cctgtgtaaa 


aggatgacat 


69421 


caagaggaaa 


agaaagcagc 


tcactgggtg 


aaggaccttg 


agaaagagat 


gaacatttcc 


69481 


tctcttgaga 


cacaggacaa 


acaaggtcac 


gcctgagctc 


ggcaaacaag 


gacttcggtg 


69541 


cctgcctacg 


gcgccattgc 


gccctctagt 


ggctgctgag 


gaaccgctgt 


ccagcccgaa 


69601 


gctcacagag 


ccccgttcag 


gctgccgcaa 


cctacctagg 


cggccagaat 


ggagacttac 


69661 


aggtgggcgg 


gcatcccggg 


gtgcacacat 


taccttctcg 


gggctctcca 


acttaaggcc 


69721 




ttcttctttt 


tcggctgctg 


agaaggtgga 


gatagtgcca 


ttttcgaatg 


69781 


tgttcctaac 


tcttgggctt 






ccaagggtgg 


tgagtgggga 


69841 


tcagcaggcc 


ctgtttacta 


tgtgctcgca 


agaggggact 


gcggtcatag 


ggatttcaga 


69901 


gaggtggccc 


tggcgtcggg 






ctcaaccact 


tgctgaggga 


69961 


gtatgctagc 




ttgcaagtca 


aaaaccctgt 


gccccagttt 




70021 


aaaaaaggga 


taatacaatg 


ttggtatcct 


tattgcccac 




gccagagaat 


70081 


atgaacagga 


catttacaaa 


gtaaggatta 


attcgtacaa 


aagcccggtg 


aacggaaaat 


70141 




tcacaaatga 


tctgatgccg 


ccaggtaggg 


gggcatttac 


catgtgccag 


70201 


acagacccta 


agctaagctc 




ttatctcatt 


aacagtcaat 


tatcctatat 


70261 


cctctccatt 


ttaaaatgaa 


gaaagtaagt 


gtgtaagaga 




cacccagggg 


70321 


taacacagtt 


gttagacatg 


gccccaggga 


agtgtatcac 


cggctgggta 


tttcacgatg 


70381 


ttacagcatt 


ccttttaaat 


tgttaggcat 


gataatggta 


gcattgttat 




70441 


gcatcttatg 


tgttagaggt 


gacatactga 




aatgaaatac 


tatgatgtct 


70501 


cggatttact 


tcaaaataat 


ccagtgcagg 


gagtggtgga 


ggacatgagt 


ttgtgaaaca 


70561 


agactgccca 


tgagtgaagt 


tcattcatga 


aaacatagag 


cagttaaaaa 


aatttttaaa 


70621 


aacaaagaaa 


ctcgcaaccc 






gctgtgaaat 


aagacatcct 


70681 


ggctattctg 


aagagccgga 


tgaaactaag 


gatggagatt 


tttgttttgc 


tttcaaaata 


70741 


taaacagctt 




gattatttgc 


tcattgggta 






70801 


tataaaaata 


ttcattatcc 






ttcacataga 


tttgatcttg 


70861 




cttagattta 


tgaattgcgt 


tagtcagggt 


tttctagaga 




70921 


atatgacttt 






aactgtctcc 


catgatcatg 


gaggctqaqa 


70981 


aggcccacaa 


tccactctct 


gtgggctgga 


gacccaggaa 


ggccagtgaa 


atatttcttt 


71041 


agttggagtc 






gcgctgatga 




ggtctgaagg 


71101 


cagaagatga 


gatggttcag 


ctcaagcagt 


gagtgaggca 


gatcttgaaa 


aggggtggag 


71161 


aagaattcct 




ctttttgttc 


tattcaggcc 


ttgaagggat 




71221 


cccacctgct 


ctggggaagg 


ctcactgtct 


tactgagtcc 


attgattcct 


gcgctaatct 


71281 


ccgctgaaac 


acccttacag 


acacgtccat 


aaataatgtt 


taatctgggc 


atccttcagc 


71341 


ccaggcaagt 


tgacatataa 


ggtaaaccat 


cacatggatg 


tttaggtttg 


ttctatttgt 


71401 


tacttttaca 


aacaaagtgc 


attcatctga 


tcatttgcct 


tagataaatt 


actggaaata 


71461 


gaagaattta 


tcttttaaat 


agatctattt 


atatctgatc 


atttgatgca 


ttcttccaaa 


71521 


tttccctcca 


gaaagcttgt 


accagttgtg 


actcccacca 


atgctggctg 


aagatgtcag 


71581 


aaagcaaaac 


ctattctaag 


gtgtcccagg 


ctcaagcctg 


agttcctagt 


ttggtaatga 


71641 


cactggggaa 


tttcttgttt 


tatatatttt 


ttgtgcattt 


caaaagaaat 


gatcaagaag 


71701 


ctgtgatggg 


atgtttttgg 


tcttgaagga 


cctagtaata 




tttcaaggtg 


71761 




attcccagcc 






atgtttatcc 




71821 


ctctgctgct 


ggtgattctc 


agtagggcac 


gttctcaagc 


aggcctccct 


aggggtggat 


71881 


ggtgccattg 




gttggatgga 


tcctaaaaac 




ataacacagg 


71941 


ggtggagaaa 


gctcagagct 




ggggagaacc 


atctggcctt 


tcccagtacc 


72001 




gagcaggtta 


attaaaaaca 


gaagcaacca 


taagacctga 


ctggtgttat 


72061 


ctcttttccc 




aaggcaaaac 






agactcaggg 


72121 


tcttttgtgt 


ttatgattcc 


catgtgtgtg 


gtcccagaga 


gaaagaggtt 


ggaggaggca 


72181 


ggggcttgag 


gtcagcaggc 


tgcagtggag 


agctgctttc 


ctgtgaggag 


gctgaagtcc 


72241 


cctaaaacga 


agagaaagct 


tgggatgttg 


ggctattccc 


gaccctgctt 


tcatgtcact 


72301 


ctctctgatt 


tcatttcaca 


tatcacagtt 


gacagggcat 


agatactctc 


gagacttttt 


72361 


ttttttttga 


gatggagtct 


cgctctgtca 


ctcaggctgg 


agtgccgtgg 


cataatctcg 


72421 


gctcactgca 


acctccacct 


cctgggttca 


agtgattcta 


ctgccgcagc 


ctcccaagta 


72481 


gctgggacta 


caggtgcatg 


ccaccacact 


Ygactaattt 


ttgtatgttt 


agtagagacg 


72541 


ggggtttcac 


catgtttgcc 


agactggtct 


caaactcctg 


acctcaggtg 


atctgcccac 


72601 


cttggcctcc 


caaagtccta 


ggattacagg 


catgagccac 


cacaccaggc 


tctagagaca 


72661 


tttctaaagg 


ggatgcttgg 


aatcttgaga 


agcctgtagg 


tcttcttgta 


ggcaatcaat 


72721 


tatctgctca 


ttgaagtaag 


aaagccaagt 


acttgattgg 


gggcaggtgg 


gtgggcaatg 
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72781 gtaggacatt tactcccaga ccccatgctt gaaaatcaat tctctttcca gttttccaac 

72841 ttttctgttt taagcaacat cagtcaggtg tcagaatgcc cacaaagctt ttctgattga 

72901 atgagtaata ggtaggctct attttattct gtgtgaaaat taagggtctt tatctctcag 

72961 ctcttaccat ggccaataaa taaatgcttt ggaaggtaca gctgtggcct tctctggaat 

73021 tgaggaccct cagaacactg ctggcaccct agaccttcca cagagcttgg cccaatgaat 

73081 gaatgatggg aacttggacg caagagcaat ggtgagattt gctcgggtct ctcctgccca 

73141 agttaatttg catatctgtt gtatggcttc caagcaaggt aaggacaatt tggcctaatt 

73201 ttatttgtat ctataatcca acctaggggt ttgaaggaca aatatcaaac agtggcagat 

73261 ttctgtttca gtgttgagca ccgggtgtcc cttcaggcct tgttcaaggc agctcccaag 

73321 agtccagtgg gcaacctagt gttaggaggt tgcctgtccc atctctctag ggtatgagac 

73381 caaaagatgg gctttgtttg gtttcctgga aaccttgcct ctgtgaaaga gcattcaggg 

73441 atctcaaagg accaatcttg tacttccctc catgccacct gtctaccttc caagccaaag 

73501 gtgcatggta gccactttag ggggaaatga gagaactcag gtagtcattt agccatacta 

73561 ttcaaaagtc ccaaactggc cttttgtagt tttgttgtca ccttctgcca ctcattgaac 

73621 acatgggcct cctatataga tacagaggtg agcatagagg catgtctctg ccctgatggc 

73681 atgcatgatc taatagatgg aggagacagc cacaaggaag gggtgggaag atggctgggg 

73741 gtaggggagt gaggagatgc agagagagag caggaggaaa atcatggaag aaagccattt 

73801 gatgagagac tctctttttc tctttctttt taaaaaatgc aacactagtc acaaggggtt 

73861 atggctgacc tgactgtgac acccccagcc cccacctgag gaagaggcaa cagctccggc 

73921 acctgtttct gacctagggg ccaggtgatg gcccggctcc acaccacatc aggcctgagt 

73981 gtgggaaagc gttgcggcca ggagccatct gggagcttga aacagagctg tgctctcctc 

74041 tgagctgtct ggtttcaatt aaacccatgg ctaaaacctc caccaggcgt gtccatttgg 

74101 gacattgttt tggcttattt agaataaata atctatcgtg gttttccctt ggtactcggg 

74161 gaaattgtcW tcgggtgaaa ctagcctgaa ataagtactg agatcatgct tggaggtccc 

74221 gctggcccgt ggggaggggt ggcggtggcg gtggtgcggg gtgRagggag ggtcggtcct 

74281 gctttgctga ggacggagcg gcctgggaaa gaacggcctg tcttcagggc tcRtcctcgc 

74341 ctcgctctgt ctgcccctga gggtctgtcc gccacaacac gaaccctgtg gatgttccag 

7 4401 ggaggtatct ggtagtctga cctcagtgac aaagaaggga ccttacaacc caggcagatg 

7 44 61 agcagcgtta agtcccaaac ccaagtgagg gctccagcga tWgccccacg tgtcccccag 

7 4521 ggagcgccct ggtgtttttc cttcgcttcc taaagggatt ctaaaaagaa catgcaacct 

7 4581 tgatttgtca ggaagcaata aaaatgcatg cagagagctg actggagccc ggattgtaca 

74641 tgcctccttc ttgcctcaga aacacagagg aatgaatgaa ttaaagacac aacactcagc 

7 4701 cctaggcttc aggattggat gggtgaacat tttggggtag Kcttttctag agatgtgcca 

7 47 61 tcaaggtagg aagagtgtca aatgaaatct cactttataa tcacaacagc cccatagact 

74821 gttgtggcaa gtggaagaga ggtgtagcca ggtaattgag ttcaaggcag catggtagaa 

74881 acatgatttt ttttccccaa agtcaagccc tttttttcca ttaggtagaa gctcccttca 

74941 gttatttctg ctaggtttca tagttttgca gtcacttctg gtgcttcgaa gagtcatttg 

75001 gggtttatca gattcagctc tggttcatgt taaaacttta atcatttgat tccaagcttt 

75061 tcttttcctc tactctgctc atgggagatg ggagctgaga ctagtgggtg gaataaaggt 

75121 ggtgatgggc tgctgtcaca cacctgtcct cttcctccat ctctcccacc tcatttggag 

7 5181 cagtgagaga taagggaaaa aaccatgtct acatctttga ctacatatga tggctctgcc 

75241 tggggtacca caactgccat ccctgctcat tgcccaaggg catcaagtgg atggatggtg 

75301 acaccttcat gtcctacaag Rggctcatat ctgaggagag accctggcaa aggtgggttt 

75361 tggagggacc cagctgtgct ttcaggcggc catgcagtgg gtggcctcac atgcacacct 

75421 gtggggcctg tgctgctttg tgcctggagc ttctagctca gtttcccacc acagtctacc 

75481 ttcaggtctg caggtgcgct ggggctccat ttccctactt tcttaggaat cagaacctct 

75541 ggtggcatgt gcccaacttt gaggggagca tgcattcatg gcccactcca ttgggcaggg 

75601 cctcaccaca ccacctcttc tcaagtctac ttttctctag ttcagggact cagggacaga 

75661 cagtacagtg aatctaccag ctaatcaggt gcacagcagg aatcaaaatc cagtcccact 

75721 ttattgatgg cactcaaagt tttggaataa ttctcttggg gatctcccct caccccggta 

75781 gagtgaggaa gaaataagct gttttcatga accaaacaca aaggcccaaa gacgacccgt 

75841 gagctctcct catatgtgga gtggttgttc attggggtgg gggtgtgggt ggggccagtt 

75901 cctagggaac atccctctca gtgggcttgt ggctggtgct cagcatgttc tgtcttcagc 

75961 ctcagcctct gctgaagatc ttgaacaaga ggaaagatac tgtgtggcat ctgacaccat 

7 6021 attttctaaa agaacttctg gaaaccaaag aaaaaagaca atagaaaaat ggacaaacaa 

7 6081 tataaacagg aaattcaaag ccagaggaca ccaaataatc aagacccata ggagagccca 

7 6141 atctcactaa taataaggga catgtcatta cacaatagtt actgctttat atcttgcaga 

7 6201 ttagcaaagt ttaaagggcc tggcaatgtt ggtgaggtca tggggcagta gggatgcttc 

7 6261 tctgttgaac ttactgctca ctggtagaat cactgtggag agagcattta gccataatgc 

7 6321 tcatagctgt tctaggcaca tagcctaaag aagctctcat tcatgcaaat aagggcatgt 

76381 gcatacgaat atttattgat gtgttatttg taactgtgga attttggaag cagactaaat 

76441 atgtctgtgg ataagagtac agagaagctg tgtacatccc ccaaatccac tattatctgc 

7 6501 agtttaaaaa gaatgaactt cagatacatg tatgaacatg ggtaaacttc aagccatgtt 

7 6561 gataaaaagt ttcagaataa tatgcacaat atttatatta gttatatata gcaaaatata 
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76621 acatacaaaa cagattctaa gattgtctca caaggttact tgtgagttta tcatagtctt 

76681 attcacttcc agctttaatg taggatgctt ttgttacctt attctgggct caagcttttg 

76741 ggaacagctt atatctgaaa caccaaaggc cattgattct atgtcccaaa taaaagcctg 

76801 ctattggctt gaatgacaat aacagacttt tattattgac aacaataata aaattgatgc 

76861 ctattgcttg atactgtgtc tcagttagac ctggctttct atataggcag ttacctaccc 

76921 agtaacattt tagagatgct gaaaagctgt gttgctctaa aacatctctg ggggagacca 

76981 gtctactact acatacattt ctagaattaa aattttaaaa tagttaatgt atgcaatcag 

77041 caagagtatt ttattaatgt ctccaacagc ttcattcaca cacttgcaag ggtacattta 

77101 tttgattgca tttcaatttg atggctgaga tagaaaggag acaaaatgga agctttgtta 

77161 taggaaagga gtacagaatt gacatttagt gtgggctgct gtgggaagaa ggcataagtg 

77221 ggcaccactc tggggatgac gttacaatgt tctttggaca aaaggacaag gaaggacaac 

77281 tttgaatgaa tgcaggtgtt ttgtctaaac atataaacaa gtcacagcaa actacactcg 

77341 gcatcatgaa atggtgctgc tgaccactat agggattcat gttttgttga gcatttagta 

77401 tgtgccaggc agtggctgca caagccttta caagaacctt ctgaggtata tattgcacat 

77461 tcctatatat caggctttag agagttttga tcgctttccc tagtactcca tagtatttga 

77521 acccagggct ggctgactcc aaaattcaat aagccatagt gcccctaagt gacagtttcc 

77581 ctcctactct atagtttatt cccggagaat gtgtaagttt gtaatagact acactttggg 

77641 tatgagcagt acattttctc acccttcctt tgattccact aggaagcttc ctgtgtgcat 

77701 ttggctcctg tgagtccatg cccaggcttg gtcaacccta acatggtaca gcttgcacag 

77761 tttgtaggca gctttgcaac acaggataga tgaacctaaa tcctcggaga ttcttttcag 

77821 ctggattagg tgggaaaaat tgtctctctc ttgctccctc tcctactctg tctctgaaat 

77881 gtgggtatag ctttgctggt agcagtcttt ccttccacaa ggatagattt tgttagcgtc 

77941 aagaatgaat catgtcaaaa gtgaagagtc aagagataag cagaatcaga gaaggaaaga 

78001 gagaccaaga gagatctgtg acattgtttg agtccctgga tcctgtcatg cctgaattcc 

78061 ttggaactct gaagtttagg agttaactat ttctcatttc tgcttaaatt tggtttctgt 

78121 ttctcacaat ggaaataatc ctaacaaata caagcctcaa tatgttagtc ttttcctgca 

78181 gacttctttc tgattgatat cactgtagca atgtgaattt ttctatgaaa tcatgtaagt 

78241 ttctctcctt ggaaaagaga ttaaaaagcc atactaggtt tggggttcct atcataagtg 

78301 tgtttgggta taaattatac aatggctcaa aagtaacata aaaaatttat ttttgggggc 

78361 agtgcacact taaggcatga aatccggcgc ctcagtccac tgctgggatg ccactggtgg 

78421 ccatcatctc ctcccaggct ccacatctga gccttgtaca gagcgatgtc attgcagacc 

78481 ctgcagtggt tcagcctgca atctgggcat tctgggttga ggggggggca ctgagtccca. 

78541 tgcactttcc tggttttcgg tctgtgtctg ggtccctctt ccttggtccc tgggcagcgt 

78601 ggtgaatgag attccgaaac ctggcgtctc caggctcctc caggttacca tgccaagaca 

78661 tgggcLLccL ggtgatcLgt ggacctcgtg gaggggttca cgtgataccg cgcatagacg 

78721 ttctgggctg gtagcccttt gaggtacagc tcctgcaaga tctggttctg acggacctca 

78781 tcctggatca ccttctccct ggggtgtccc gccatggcct tggcattgct ccatcgggtt 

78841 cgatgcgctc tctgctccct tgtgcctctc tccctggccc cgggcttctg ccttctccag 

78901 gcaacggtgt cccacacggt ctccaggcta cagcactccc acagccccag ctcctggcga 

78961 cccagccctt accccaaccg cccgtggaca cctccaggaa agggcttcct gtcacgggac 

79021, agacccggag gtcatgggca tgtggttagg cctcaccttg gccagtcgtt tctctcccag 

79081 cgagcagagg cgctgcttcc tcgtgctctc ccttctctgt ctcgggcctg cagtttgctc 

79141 cgtggttcca gaccaaggcc cacggggaag ccattgccaa atgcagaggc tggcgcggct 

79201 ggctgagcag gcagcggagg ccgagggtgg gtgtccgtgg tcctgcgtcc ccgtgtccac 

79261 agccaggccg cggggaccct agggtccgct ccttcgctgc ccgagcacgg tgcctgcagg 

79321 ggcccctccg tggggtcgtg gatcgtcagg gccgcgtggg tggctgggcg ggggcgggct 

79381 gtaggcagct tctaaaagca ggggctgggc gggggcgtgg ggggataggg agggacgtag 

79441 tggaagttgg ggccccaacg gacatgaggg cggcagatgc agatcttatg aagattcagg 

7 9501 caggaagagc tcggcagggc gatgcccaag acggggtagt ggacggggac gaattggttc 

79561 agagacgggt agcagatggg gcagaaggac gagtaggtgg gctggaacag gagcgtagtc 

79621 tgcgggtcca gaaacggggg acggatggga ggaaagaaga gccgactgcc agggagctgc 

79681 ggggtggcgc cgagcgggcg ccggggttgg gaggcggaga ggcggggcag ctttcgagtc 

79741 attttcagcg agtgcaaagc tccctcgtcg gaacggtcgg agtgcgcggc gagcgcgggg 

79801 cctgcgcggc ttttatctcc tcagggcgtt ccagggcgga acgtgctttg tgacctgcgc 

79861 cccccgtgaa gccgggagcc cctcgcgagt tggcacaggg ccccgtctca gggtttagga 

79921 gcgaacgggg aaatggaaga caaaggaaat ggggggacat agcaacccct attcttgtac 

79981 cctgtagttt tgccctcagt aggcaaaggc tgatcagagg gctaggatac agttagaggc 

80041 cgggggcctg ggggagcggc tctgagcagg atctgggaaa aggggacgaa gtcagtgccc 

80101 caggcacctt cccttaagac agcgcagcgt tcaaagccct tcagtccttc acatcactgc 

80161 gggaacatgc gcaattagac atgctaggtc cattttaccc atgggacagg aaggaccaga 

80221 gagggaactt ccataggctg gcggtggtga caaagcaggt ggggctagaa cttgggtcag 

80281 gagagggcag gtaggaggga aggcaaaatg ccccaagcgc gcaccagcgc cttgcctctc 

80341 ctgcatgtct ggacggggtc ctgcaggggg cgcgtcagag cagacctggg cgtttcctag 

80401 cttacccttg gtccccgtat tccttggttt gaagctttac tctttaaaat acttttttta 
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80461 


aatctttaaa 


tatttatttt 


atttcatttt 


agattcctgg 


gtacatgtgc 


atgtttgtta 


80521 


catggatata 


ttgcataatg 


gtgaggattt 


ggcttctagg 


gtacccatca 


ccaaaatatg 


80581 


aacattgtac 


ccaataggta 


ttttttatcc 


ctcactacca 


tcccaccctc 


ctccattttg 


80641 


aagtccccaa 


tgtctgttac 


ttccatcttt 


atgttcatat 


gtactcattg 


tttagctctc 


80701 


acttttaagt 


gagaacatgc 


agtattgtac 


tttctgtttc 


tgagttattt 


tacttagtat 


80761 


gatggcctcc 


agctccatga 


tgttgattca 


acggacatga 


tttcattctt 


ttttatggct 


80821 


atatagtatt 


ccttaccata 


ttttctttat 


ccaatcaact 


gtggctggac 


atttaggttg 


80881 


gttccatgat 


tttgctattg 


tgaatagtgc 


tgcaataaac 




aagtgtcttt 


80941 


tttaatgtaa 


tgatttcatt 


tcctttgggt 


agattcccaa 


tagtaggatt 


gctgggtcaa 


81001 


atggtagttc 


tctttttagt 


taattgagaa 


atctccacac 


tgttttccat 


agaagttgaa 


81061 


ctaatttaca 


tccccaccag 


cagtgtataa 


gcgttccttt 


ttctctgtgt 


ccttgcgttg 


81121 


tttttttgac 


tttttattaa 


cagccattct 


gactggtgca 


agatgatatc 


attgtggttt 


81181 


taattggcat 


atctctgatg 


atgagtgatg 


tttcatgtgt 


ttgttggccg 


agaaacaact 


81241 


tttaatgtat 


ctacttggca 


taacctagcc 


agacaaatgc 


tttctatagt 


tatgaaagcg 


81301 


gaattaaatt 


tgaaccaata 


aatgtcataa 


tcctctacta 


ctccatcact 


tctccccact 


81361 


cctagacaca 


taagctttag 


gaataagtga 


aagagtgagg 


gctgatccct 


aatgaggcag 


81421 


tgtggagcag 


atgggctatc 


agtgggtctc 


ttcaggctat 


tggctggtgc 


tagagaggaa 


81481 


gggcacaccc 


aggaagggac 


tggggctgtc 




ttgggttgtt 


ctgatggtgc 


81541 


ttcaaaacac 


aagaacaagc 


caagcaacca 


cacaaatggg 


ggctaagcac 


agccatgctt 


81601 


tgggttaagc 


gggcatattg 


tcatcaaaga 


cctctccacc 


tttctctgtc 


ctgaagaagt 


81661 


ttgcccagat 


tgtgagcaca 


gcccgtcctg 


gttccatctg 


gggagtttgg 


gatgcttaga 


81721 


aaatttcctt 


ttcatacctg 


acatgcccaa 


ataaagagag 


atctctttct 


ttttctcttt 


81781 


ttaaaaggcc 


tgatttaaag 




tcaacataga 


tgaattagat 


aagtcattat 


81841 


gcaacaatgc 


cttttccata 


atgactcaat 


ttctgaacat 


ggtgtgactt 


ggtgggttgc 


81901 


gttttgctct 


ggttgttcta 


aggaggggag 


cttagggcaa 


tgacctggga 


cagctctaag 


81961 


attttgcctt 


ttcttttagc 


tggaaccatg 


tgctagaact 


atcagagtat 


gaccaagttt 


82021 


tccttttttg 


cttggtttga 


cattgctgcc 


taagataaga 


catacagtac 


aggctgcaga 


82081 




aattctgctg 


ataatacaca 


cttgtttcta 


tggccaggaa 


gccctgattt 


82141 


gctcacctcc 


tcaccaccat 


gaccaggtgt 


gaattcacaq 


qtaaaaqggc 


aagtttgttt 


82201 


actcctagtt 


gctcttgaat 


agagagttga 




cccttggctt 


gtaactgctg 


82261 


agttcactaa 


taaacccttc 


cttttaaaag 


gggggaaaat 


aaaactaatg 


agaaaatatc 


82321 


ataggagata 


aagaagaatc 


ataagaaccc 


attgtggaag 


ttcaaaaaga 


aaccgttgaa 


82381 


ggtctaaaag 


ctcagaaaaa 




actgatgcta 


taatagattt 




82441 


gacaggggcc 




acattctaga 






tagtgtaagc 


82501 




caccctttct 


gctctgcata 


tctcaataga 


ggctctactt 


ataaacgYtt 


82561 


tttaaaatct 




aatttcttta 


tgccaatttt 


caaacagatt 




82621 


gactgaagaa 


taagcttata 




gtaatatatc 




ttaaaaagta 


82681 


tttttgagtt 


gagatcaata 


aactggtttg 


aagtctaagg 


tttcaaacat 


aagtaagaca 


82741 


tgaatcttga 


aaataactca 


attaagaaat 


aagtagaaaa 


gatttcaaca 


taaggcaata 


82801 


aaagataccc 


tccttccaca 


gcgaaatatc 


accttcaacc 


aaagtttctt 


tttcttgaat 


82861 


caattttatt 


atgtttaatt 


ttcatatggt 


gtaggaaggg 


caagggaaat 


ggggcatggg 


82921 


aggtcagaga 


gaactttctg 


gagaatgtga 




aaggaatgtc 


ggctggaaac 


82981 


ggtggatggg 


gtggaggtgg 


atgtggccga 


agaccttgtc 


tcacacgaag 


aagaagcata 


83041 


aaatcatgag 


aagtgttcag 


agccccacaa 


agacttcaat 


ttctcaaaac 


atgaagtcaa 


83101 


gaatgaagag 


gggactagaa 


ggtggaggtt 


ggggtgaaga 


actcaagaac 


gaggagaggg 


83161 


agaagggtgt 


gggagccttg 


aacaggcaca 


gctggagaaa 


gacttagtgg 


tattacattt 


83221 


ttaaagattt 


ctctgctcat 


aaatacttga 


aaaaaaactt 


gaaaatgcaa 


aaagcacaaa 


83281 


gaagtcatcc 


ccaatcctgg 




taaacacaga 




tttataatgt 


83341 


attttaacat 


ctgacaatac 


cagccacctt 


tatcgttata 


cttttgtcta 


cactttcttg 


83401 


actctttttg 


ttcattcatt 




gtttctattg 


gtattttgat 




83461 


ttgaatttat 


gctaacttac 


aattttatgc 




acaggtacta 


tctcttaata 


83521 


caatatttct 




ttaatataac 


agtacttttt 




ctggcttaag 


83581 


tttctttaaa 


atttcttctc 


agaaattgtt 


ttgttgttgc 


tattgggaat 


gtttttttcc 


83641 


attttttttt 




cttccaggct 


gatgaaatcc 


tggtttttct 


acttttattt 


83701 


taacttgtca 


actgctgttt 


attttatttt 


attggcagat 


ttattttgtt 


tatatagaca 


83761 


atcataaccg 


gaaatagtaa 


taaacttgtc 


tttttctttc 


cattatttgt 


ggagtttgtt 


83821 


tcttttttct 


gtctaatttt 


tagactgtct 


aaaattttgc 


ttaataggaa 


tgagagggga 


83881 


catatctcta 


tggttttact 


cttagctatg 


atgttggctg 


tttttatttt 


ctttaaaaat 


83941 


tttaattatt 


ttacatttaa 


attgttttaa 


attaaatgat 


cttctaggct 


tagttgacta 


84001 


aaagctttaa 


gttttgaaaa 


tttgtattga 


attttgtcat 


aggagtcttc 


ggcatatatt 


84061 


aagatgatta 


tatgattttt 


cttctttgac 


tttttggtat 


gatgaagcat 


attgatacat 


84121 


ttcctgatat 


taagccatct 


ttgaattcct 


gagtatacag 


tgtacttata 


tttgttaatg 


84181 


tgcttcattt 


atctaatttt 


atttggaatt 


ttcatttata 


tttgcaaatg 


aaattacgaa 


84241 


tgaatgttta 


catttactaa 


ctctgtcctg 


tagaaattat 


gctggcttgc 


caggtgtggt 
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84301 


gactcacacc 


tgtaatccca 


gcactttggg 


aggctgaggt 


gggtggatca 


cctgaggtca 


84361 


ggagttcaag 


accagcctgg 


ccaacatggt 




ctctactaaa 


caaaacaaaa 


84421 




aaagaaacaa 


caacaacaaa 


gtagccaggc 


atggtggcag 


gcacctgtaa 


84481 


tcccagctac 


ttgggaggct 


gagacaggaa 


aatcgcttga 


acccaggagg 


tgaaggttgc 


84541 


agtgagctaa 


gaaagcacca 


ttgcactcca 


gcctaggtga 


caagagtgaa 


actctgtctc 


84601 






aagaaaagaa 


aagaaattat 


gctggcttta 


taaagcaaat 


84661 


tacaaacctt 


ttcatctttt 




ggcagtgtta 


atataggctg 


gaaattattt 


84721 


cttctttaca 


gatgtgaagg 


caattatctg 


agtcaggtac 


tactttggtg 


attattctta 


84781 




gttatttcta 


acacatttat 


tgatttgatt 


cttttttatt 


tctttaataa 


84841 


taaataaaag 


tttggtaatt 


tactcttatc 


tagaaataat 


gcacatataa 


ttttctaatt 


84901 


aattactata 


tggagatata 


atctttctaa 


aagcagttaa 


tgttctgaat 


gtatattgtt 


84961 


ctttgtttca 


tctctaactt 


tgtttacttt 


cactttcact 


tctccctcct 


gtgacttaac 


85021 


taggcagaga 


tgcctatttt 




ctctattcca 


cttgaattta 


tcaatgcaaa 


85081 


cattttctct 




attttatctt 


taagtccttc 


tccctctttt 


ttttcaagtt 


85141 


tatttgtgac 


tctcatgatt 






aagtacttag 




85201 




attttttttt 


tttaagaatt 


aaacaattgc 


cctcccagta 


cagctttggc 


85261 


tgtattccag 


aagtttgcta 


tgcagcgttc 


ttctgggtat 




ttgagatact 


85321 


taagttttga 


tttttgattt 


ttgagtttca 


ttttaaacaa 


tgttgNtgcc 




85381 


cctagcggtt 


cagtttgttt 




ttgttaatta 


tttctagcta 


tatttcatgg 


85441 


taatcagaaa 


acagagtctt 


taccaatcRt 


aatataatgt 


taagtaacct 


cttggcataa 


85501 




tctactggca 


ttagaagcaa 




ttcctattat 




85561 


tccagtttcc 


acattctcac 




tcaccaattg 


ttaactgtac 


gggacaatgt 


85621 


tgagccaagc 


atgacgggga 


cataattgag 


gactgcagtt 






85681 


caaatgtaaa 


agggatcttc 


accattagcc 


tgtctcaccc 


tttgcccctc 


cgcgcttagg 


85741 


ggctggtaag 


ggtactgtca 


cctcaggggc 


aagagatgat 


gaggatttgg 


gctataggtg 


85801 


ttgaggattt 


gggactctgt 


tgtaagtaga 


agctggctag 


gatggctgag 


ggttcaatct 


85861 


ccttggtgga 


agacccaggg 


agactgtggc 


agtgaggggt 


gagtctcagg 




85921 




caagcaaagc 


tgcttctgga 


gggcacacLc 




agaggagtct 


85981 


ggggtccccg 


tcttggtgtc 


tggaatgagc 


actgggtcag 


gagctgatcg 


agtgtatgcc 


86041 


tctgtctgcc 


ctggtcttgc 


tggccattag 


caatgccact 






86101 


cttagggcaa 


tcaacacttt 


ttcccttttt 


cccctaaacc 


tacccttcta 


aggaagacac 


86161 


tgttggtgct 


tcagaggtgg 


tgtgactttc 




tggcctctca 


agaaaaccca 


86221 




tatcctaact 


tatcttacat 


catagtagaa 




ttttaaagga 


86281 


ctgctgctag 


cacdcaaact 


caagLLcaat 


ttctgggtag 


tgtccctctg 


gtagggtcac 


86341 


tcattacaaa 


agaataaaga 


aatatttcct 


gcatctttat 




gttggggcca 


86401 


caacaaaata 


atcacattta 


tgcctttaag 




caccctagtt 


gatttgctat 


86461 


ttgtatattc 


ttctctaata 


ttgtMtgtgc 


ctgtttaacc 


atctctgagc 




86521 


taaaatgtac 


attcctacac 


aaagctaata 




tattaaaaag 


tatccaaaat 


86581 


ttattgagaa 


gaatgtcatt 


tgcatttaaa 


aagtcaactc 


cttgcctggc 


aatctaagac 


86641 


ccttctccct 


tatcctgctc 


ataattctac 


tgtctatcat 


tagttctttt 


cagctaatca 


86701 


tgctccaggg 


gacatgatga 


catttggcaa 


ctggagatca 


gtttcatgga 


ggtcgggtcc 


86761 


tgttacatat 


cccacaatgt 


gcagaacagc 


tgccgcccac 


aacaaagaag 


tgccaggccc 


86821 


caatgtcaat 


agttctgagg 


ctgagaaaac 


ctgctctaga 


caatgaggga 


aagggatgcc 


86881 


ctcagaacca 


cctgggggat 


tcccaccaaa 


tgattctgat 


gtgccccatt 


cctggtttag 


86941 


cataactgtc 


ctggaacaga 


gtaagttcat 


ctcctgaatg 


aagttactct 


cgtttctcca 


87001 


aacaccatta 


actgctcttt 


cctttggctt 


aattatatca 


ctgtagaatg 


gtttccagga 


87061 


atggcaattt 


tctttgattc 


tctcctacat 


gcacactctt 


tccattggag 


ggtctccttt 


87121 


gggaagatta 


agtgatgtga 


gaagcatgca 


gagcacctgc 


ctcgtcaccc 


agagtgtgag 


87181 


atcctccatg 


aaagggagtc 


tactctcctt 


cctttttctg 


tagtttaagc 


actttggaat 


87241 


ctgaggccat 


gcctcatgca 


actcacagca 


acacaggaag 




acagagtcac 


87301 


ccagtgagtc 


attcatacta 


aagtaatatc 


tcttttcatt 


tcaccatcag 


gagtagtaat 


87361 


gtggattcag 


taacaggcaa 






agtatctcct 


gagagcagca 


87421 


aataacagag 


ttaaaaactt 


tcctttctga 


gaacattgcc 


tttctcagaa 


acgaaggtgc 


87481 




ttttcttgta 


aagtggtgat 


tggaagtaac 


cattgatcac 


aaatgctaat 


87541 


tcagcttctc 


taaaagacat 


gtcatctcag 


acatggtctc 


taggctattg 


tacccttcct 


87601 


ctcaccaaac 


acacatgcag 


gtaatcctct 


ccatgtgctc 


aagtctggag 


aaatgatata 


87661 


tctcacaagt 


ttacaccttt 


tctttaRctg 


aaataaatgt 


aacctgaaat 


caacacaaaa 


87721 


tccaaccatg 


tcttactgtt 


attcactaaa 


ggttcttaga 


accacaagat 


tacagtattt 


87781 


tgtggctact 


gggaggtatt 


ttcatttctt 


tttcacaaaa 


agacccagtt 


atttgactgg 


87841 


taccatcagg 


gttgattttt 


gtgtaaaatt 


gtgttttagt 


gtctcttaca 


ccccacacat 


87901 


acatagttaa 


tttatcaggg 


tccttgttat 


tatctcctct 


tctttgtaaa 


gttagactta 


87961 


aaaatataca 


agttttgaaa 


tgaacaaatg 


gctgtgaatt 


gattggctga 


gaatggtttc 


88021 


ttcatggaat 


agaagaaaga 


caagcgctct 


tttcactctg 


tgttcttaaa 


cagtcttcat 


88081 


gcttagaata 


tgattttaaa 


tttaaatacc 


tagttctcct 


atccataatt 


aacttgaaat 
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88141 gattactact taattttcca cctgaataca tcattttctt ttcctttatc ttttggatac 

88201 atttttattt gtgtaccttc catgggtcaa tttaggaaag ttatgtacct tctttggccc 

88261 ttagtttcct caaatccaga gtgaggggtt ttgactacat tagtggttct caaacctgac 

88321 tgcacagaat aattaactga ggagcttgag gaaatacata atgcccagtt gattctgagt 

88381 gagacccacg gggcagatca actcttagat tatttccaac cttaaaattc tgtgctctga 

88441 caatacccat tctggcgagg ctggtgaaat tggcgagcca ttgatctcaa atggaatggt 

88501 tagcttggtg attccagtgg cccgtttcat tacaggtatc aaaaaatctt taaaaagtac 

88561 ctaactttgg gccaggcatg gtggctcaca cctgtaatcc cagcactttg ggagcctaag 

88621 gcaggaggat tgcttgagcc caggagttcg agaccagcct gagcaatata gtgggaccct 

88681 gtctctacaa aaagtttaaa aattaaccag atgtgatgga gcccggggta tcaaggctat 

88741 agtgagccat gattgcacca ctgcactcca acctgggtga cagacagagt gataccctgt 

88801 cacaaaaaaa aaaaaaaaga aagaaagaaa gaaaaagaaa aaaaaaagaa aagaaaacaa 

88861 cacctaattt ttgaccctgc agttctactt ctaggcattt attcttaaga gattattaat 

88921 ggtgtgccag atatctagtt ataatgatgt tgactccagt gttatataaa acagaaaaaa 

88981 tgaaattcgg taatatttaa ataaattatg gtacaagcat acaataaaat atgatgcaga 

89041 cattaaaata atgttaaaga aaagtattta tgtcatggga aactatttat agtataacac 

89101 atgaaaaagt tggtaattta ttttaaaaat taataatgtg gccaggcaca gtggctcatg 

89161 cctgtaatcc ctgcacttta ggaggccaag gcgggcagat cacctgaggt caagagtttg 

89221 agaccagctt ggccaacatg atgagacccc atctctacta aaaatacaaa aaaattagcc 

89281 ggctgtggtg gcatgcgcct gtaatcccaa ctactcggga ggctgaggtg gaagaatctc 

89341 ttgaacctgg gaggcggagg ttgcagtaag ccaaqatcac accactgcac tccaactggg 

89401 acagcaagag tgaaactcca tctcaaaaaa aaaaaaaaaa aaaatatata tatatatata 

89461 taKaataaca tttgtaaggt tatagagcaa aatgatgaca aaggtttgag tggtgggatt 

89521 acaagtaatt ttgatttctc tcttttttgg ttatgttttc tatgactact attattgctt 

89581 taattagggt tattttaaaa tcattctcta atctagctcc ttctagatat gcatgtttaa 

89641 gccttaaact cttctctacR cctttgtgtc ccaaactgca ccgctatagt gcttagctac 

89701 aatcccaggt ttacaagaag tactgaactc aaaccagcaa acatgggtgg gctccactca 

89761 gggtcctgac ctaaggtcat cgaacacaaa tggaggaggc agattcctta tcaagagtac 

8 9821 aatccaagac aaactgacat aagtgctcta taaatgtgta accaggatgc aggactcaaa 

8 9881 gggaagtccc aagccaggag gaatgcacag agccctccca aaccaagtga catcggagaa 

89941 tgagaaggtt tcccctggca gagaatggga ggacaaaggg ctgtagagat aatgggaaca 

90001 taaacactga tttcttaatg tacacggcat atttgggaaa aatagaagat ttgggcccga 

90061 gtgtcaagta tgaggataaa atgcatgtgt tgaagaagaa atctggggaa gtcccagccc 

90121 ttactgtacc tttgtgtgaa aagaaaggta cctcctttgc agagaaaagt acctccttct 

90181 ctgagcagac tcaagctcag cccaggtcgt gggacgaact tagtgattgg aggatgggtt 

90241 gggttttagt tgccacttgc tccatcagct ggacacactc ctgcagtgta caaactgaac 

90301 aacggctcct accacaatgc tgtgaggtaa ggatacagag ctcaaagaag gtaaataatt 

90361 tgcccatatt ttgagcaagg acatgcatcc agagtgaaga ctcttaagca atgaatgtgg 

90421 acatgattcc atgggctgtg ggaaccattg ctggttattg aggaggaaat gaaattgaat 

90481 gcactaagac tagggcacac atggagaata aacaggaagc tattgaacgc tcctggtgag 

90541 acatgatgag acctgaattt ggacagtggt agtgagtaat gaaagaagtg aagaagtgtg 

90601 atggatattt tgtaggtagc atgagtgaat ttgcaggtga ggtgaagtga ggagggggag 

90661 aaggaagact ggcttgatat gggtcttgaa gccatcggca tttgctgata gttgaaatta 

90721 tgagaattta tgagagtctc tagaaagaga aggaaagaca gatccttaga aaatgcctac 

90781 atttaagagg aatcagtgaa tgaacccaaa aatagcaatc agagtgaggg aagggacaca 

90841 aagaagaaag tagggtgtca tggaggccaa gagtagagtg tcaaagagga agtggtcaaa 

90901 gtgtcaaatg gcaccagtgt agaacagatg agagctgaga agatttcatt agcaagtcag 

90961 tcagaaggca atccattacc ttcaatgagc agttcaaacc ccaaggttcc agggggtagg 

91021 tgtgtggtgg gggcggtgaa ggctggagta gagctctttt gtaagaattt gggtagagaa 

91081 aggaaggaga gaggcagggc agtggtttca taggaaagtg aagaccaggg aaggctttag 

91141 ttataggggc atgtgtgtct agaacatgct tagagagcga gtgatacaga catcactatc 

91201 tgaagctgat agatacagac gtcagaactg agacatagaa gaaccctttg aaaggtgaga 

91261 ctgcattggg agctgggagg attgagaaat caaacctaga acacaagtgg aggggctgag 

91321 tttggaaaag aggcatgctt ttcttaggaa ggaggagtgg ggatgaggga ggagatgggt 

91381 gaaggttctg ggaaacgttg agttgtgcaa gagaggtggt gatggtgcac cagcaagagt 

91441 cccttttctc aatggttagg aaatgagagc agtggcttat agcaacggac atgatgatgc 

91501 attttcacat ctgagccaaa tagaacatct gaaaagatgc tgttggaatg gaaaggaaag 

91561 aagctttggg tgagtagaag ggtcaatcag aagtgtggca ggcactctga ctgcagttgg 

91621 ataacttgag gttgttagat ttgtgaggag aaaagtcatc tttatcttgt tcaccattcc 

91681 attcccgtga tataacacag tgcctcgccg agcagatgtt caataaatat ttgtttaatg 

91741 gatgtcttct gtacttgtgc taatcagtaa aatgaggtaa atttcaccag cacatatttc 

91801 gtacccaatg gagaaaacaa aattagggaa agagaagaca ggggccatca caaaggcagg 

91861 gtcattttgc tgttgatgct ggttaacatc cccccttatc actttcaagt gataaaagag 

91921 ggagatatgt cactctgggt tcaaagacat tttccacttc agtccttttg tcagtttcct 
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91981 gttctcaaac ctgtccacca agctcagtgc agtccatcat acgcacagac aatttctgtt 

92041 acttggtggt gggggtgcat gaccagcacg ggctacctcg ggatgggatg aagcatgggc 

92101 aggggacctc ccaccagctc agcagacctc tgaggcccat ccatagcccc agtcctggga 

92161 ctgctcttca ttaggggctg cccttgggta tcctctttgc aaaataagat ttttctcttt 

92221 tagttttcag ttcaccttta atttctatcc tgtaattcta tacctatcta ttctctttgg 

92281 catcatcact gctcctccac tcaaccccca tttcttttct ggtctttgaa gcatgaagac 

92341 ttttcccctg cctggggtct acactggctt gtggtcaaaa catttgcccc agggacccat 

92401 ggcttcacca aggtagctgc tgttccctgg agctcatctt acatgaaaat gtgtgaatct 

92461 catttccata aggggtattc tcacccttgt tcagttttcc tgtgctgagt tacacatttc 

92521 caaaatgact tttagggcat gattctcctg attgaatttc ctgggaggcc ccactgatac 

92581 tcttctagca agtgagtgat tctcccagcc ccttttctta atgccaggct ggatgtctct 

92641 ccggcattct ctggactcac acctccaccc ccagccctct gcatactttt gaactccttt 

92701 caggtcatca gcttttctgt tccatcttga aggctacatt ttagaatttc cgatgtgtct 

92761 tagaatggaa aaaaacaatg gctgattttt ctacttgttt ttctgaaaag caatcattat 

92821 atacagatta tggcacccac aaatgacagt gttcaacaca aagacatgtg taagaattcc 

92881 tctgtatttg aggtcagagt gtcttgcaat tttaataagg aggctggtga cttccaggtg 

92941 gtggaagctc atttattggg tcatgtcact cactctgtga gtctttttcc tctcctagtt 

93001 ccatgaagca gcaggctaga gagaagcgat tcacgtagtt ggtgaagaca ttacattttt 

93061 atggtgctgc tgggtatgag agtttgtgca gcttggttag aataaggtga ggccaggtgc 

93121 ggtggctcat gcctgtaatc ccagcacttt gggaggccga ggtgggtgga ttatgaggtc 

93181 aagagatcaa gaccatcctg gccaacatgg taaaatcctg tctctgctaa aaatacaaaa 

93241 aattagccag gcatgatggt gtgtgcctgt agtcccagct acttgggagg ctgaggcagg 

93301 agaattgctt gaacccggga ggcagaggct gcagtgagct gagatcacgc cactgcactc 

93361 cagcctggtg acagagcgag actccgtttc aaagaaaaaa aaaaaaagaa taaggtaaat 

93421 tgggccaagg aaaccacaga catgccggtt gtagtgttgt gttagtggaa actcaaaatg 

93481 ttgaaagaac gtcctttgcc tgtcctcatg gtggacttaa aacccacacc tctctctgta 

93541 tggtacataa atgtagactg ccagtgacta ctgtcctcct tgccacaaat aagactgaaa 

93601 aggcattact gccagtggga gaggccagta tgtgacagtt catcctatct tgtgacacag 

93661 agatccctgt ctgtattaat ccactcaggc tgccataaca aaataccaca gtctttgttg 

93721 tgtaaataac agttcggttt ctcctgaggc ctctctcctt ggcttgcaga cagctgcctt 

93781 cttgctgtgt cctcatgttg tctttcctct gtgtgttccc atccctagtg tcttgcgctc 

93841 ttatgaggac acaagtccta ttgggttagg attcatccac ataagcttat tttatcttac 

93901 ttacatcttg aaaggcacta tctccaaata cattcatatc catatatact gggggttagg 

93961 attccaacat gtgaacttgg cggagacaca gttcagtctt cacactgccc ttagtggaat 

94021 caagagtgta ggcctaagta gcagagtggc acagaggaaa aacaccagcc ccacaaccca 

94081 gtggtcatgg cattgaaaac attctctccc atgactctgc cttaccttga ggacattctg 

94141 ttaagtgaaa taagctggtc acaaaaagac aaataccata tgattccact tgcgtgaggt 

94201 ccctagagta gtcagattca gagacaggaa atagaatggt gggtgcctgg gccagtgtgg 

94261 tgtataagga atggacgtta ctgttcaatg gatgcagagt ttcagtttag gaaaatgaaa 

94321 aagttttaga catggatggt ggtgatggtt gcacaacagt gtgaatgtac ttaatgctac 

94381 tgagctgtac acttacaaat ggttaagagg gtcaatttta tattatgtgt attagtcctc 

94441 acaaattttt gaaaaggtta cgagctgcgg aatcagacct gagttttagc tccttgtcct 

94501 ccttcaacaa tatgcacaac tctttatttt tctctagtaa gcctcaggtt tttgaactgc 

94561 aaaatgggaa taatgtttcc tccctgggga ctaaaggaga ttgtgaagct aagatgtttg 

94621 ataaagtctt ttgtcatata actagcattt ggccaatgat aactaataat agtaacaatg 

94681 atagaagaag agaaaattca gggttcaagc agatgatggc atttgctttt gagtgttttg 

94741 tctcttcatg gggtcaaagt aaactggaac cttgcctggg ctcagagaac taggatcagc 

94801 ctccttgtca catcaggggc ccctgggact aagactaaga gtctccggca aaacttcaag 

94861 ggaggttttt cagcactctc aaaagagtat gttgcttaat catgcaggca gtaaatccaa 

94921 gaacatgctg gaagagtttg acagtcccag atgacactct agctgcattc tggtctctct 

94981 gcttctggct tccacagctg ctcactgggt cctctgctgg ctccaaggcc agtcctgcca 

95041 ggccacagta agtgaagaac ttggcctcct gctgggacat gttgtctgcc agtacagtgg 

95101 gttttgaggc cccagatctg ggcccatgga agcttcaaag tcctggctct ctccacaact 

95161 tccttttccc tcttcccttg ccatggtggg ccaccttctg agccctgagc tgcctcagca 

95221 tcccaggtct tggctgtgga ctgttactgc caccctgccc acagtttcta agagccagcc 

95281 cagagcctga cacaattcac tcagtaagga gtttattggg atattaagaa atgcaaatgt 

95341 tcttgataag aatgcaaccc agaacttcca cttgatacta gaggagtggc tttcaaacac 

95401 tggtgcagag cagaattaag catctttggg tctttttcct ccttcccata tgaggttagg 

954 61 tcctgataga gggggtttgg tggatcctga gaggaaactg tcctggggaa ggcaaggtgg 

95521 gagaaggcct ggatagctgg actgggctgg gctgttcctg agaacatatt gctgtggggt 

95581 tccttcttta ttgtgggcac caccctttaa tgccatactg ctcctccagg gctccagcca 

95641 tggcatgcct cctgagaagt ccaggtggac cctggtccct gccctggggt caggcgtcct 

95701 tcccctaccc ccatccaYgc aggcccagct cagttttgca aaggttacag ctccagtgac 

957 61 tagcgaggac tgctaatggt gcaactgcct tggggacacc atgggaggat gcatttggga 
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95821 Rtgatccctg aatgcctccc ccatggccct gacagttcct tgcaccatgt gtggggcaac 

95881 ctttataggc cctccagcct cctgagctcc ttggttcaag agcaactgag cccagcatag 

95941 ttagaagaaa agcctcctcc caggcctgct gacctccatt cacaggggca cggagggtcc 

96001 cttgggcttg gagtaagatg gtttctcctg cctccaagcc ttctatgagg 



WASPIP genomic sequence (SEP ID NO: 3) 

>2: 17 5603701-175699 600 



1 


ccccccaggg 


ctctggacac 


agatataaac 


cttggtgcag 


ccagcagtgg 


gggatggaaa 


61 


tgaggagaaa 


aaccagactg 


ggtagggccg 


ccatctgctc 


tgacacacca 


ctgggagggc 


121 


tctcaggacg 


ccctgggccc 


caggggaaag 


tgttcttgga 


aacttacagg 


tgtgcagtga 


181 


atgtcagttc 


cttttctctc 


agttccccRt 


gagtcaggtt 


tgaagatggg 


acaactgctg 


2-11 


aggtttggct 


gagggtggca 


cattcctcgc 


ccttttgcag 


ctgtggtgga 


gcggaaaact 


301 


ctgaattgct 


ccacacactt 


gggtgcaaga 


gatgtgcacc 


cctttttcct 


gcctctggga 


361 


tcccctcttc 


tttgaggagc 


agcgtatctg 


tctctcctgt 


gaaacagtgg 


cttccattgc 


421 


tttcctttct 


ggataattcc 


atttctttcc 


tgaagagcca 


agaactttct 


tttttttttt 


481 


tttttgagat 


ggagtctcac 


tctatcaccg 


aggctggagt 


gcagtggcgt 


gatcttggct 


54 1 


cactgcaacc 


tccgcctccc 


gggttcaagc 


gattctcctg 


cttcaggctc 


ctgagtagct 


601 


gggactatag 


gcgaacgcca 


ccacgcctgg 


ctaatttttg 


tatttttagt 


agagacaggg 


661 


tttcaccata 


ttggtcaggc 


tggtcttgaa 


ctcctgacct 




ccacctcagc 


721 


ctcccaaagt 


gttgggatta 


caggcgtgag 


ccattgcgcc 


cggccaagcc 


aagaactttc 


781 


aaaagtcctg 


gttgaacttt 


ttccaggaca 


gcttataaaa 


cacacagaag 


ttctgagagc 


841 


tcattcactt 


gagcatacga 


gagtctgaaa 


cctcagagca 


aaaggctagt 


tttctttcca 


901 


gagaggaagc 


gcagggagaa 


agcaccctct 


tcttctatca 


aatatgtctc 


caatagaaat 


961 


aagaacaggg 


cacaaattac 


cacatcaata 


atttaccctg 


ccccactgga 


tccccaatcc 


1021 


ctctgggact 


aacttagaga 


gccttgaaaa 


atttccctct 


cagcccgttt 


cttcagctac 


1081 


aaacggtgct 


gatactgagc 


ttacaaagac 


attgtgacta 


ggaaatgaaa 


tagctatttg 


1141 


tgaagctcaa 


tacttagggt 


tctaataagt 


atattttctt 


ttcttttttt 


cttcataaga 


1201 


ggaattgcct 


gctttcatgg 


aattataata 


tctgaattgg 


gtggctcaga 


ttacaggggt 


1261 


ctgagaacag 


aacattgtgc 


tgggggggtg 


gggtggggga 


aggggagagc 


aagtggggaa 


1321 


ggagcagggt 


ggggttccca 


gaggcttgtc 


tccccttctc 


tttgcgggga 


ggtgaggagc 


1381 


aggactgggg 


ggatatggaa 


ggagcaggct 


ggggctccca 


aaggcttgtc 


tccccttctc 


1441 


tttatggttc 


tgagcaggtg 


tcttaggtat 


tgggaggccc 


ctttgtatct 


tcaacggtgg 


1501 


ctccaaacct 


gactgatcac 


taaaattacg 


tggagaatct 


taaaacattc 


ctaccccagc 


1561 


cccttacagc 


cctttctctc 


tggctaagaa 


tctgattcag 


tagggctggg 


taagatgagt 


1621 




attttttaaa 


agtccccacg 


tgattctgat 


gaccagtaag 


gtttgattta 


1681 




atacataaaa 


tatacgctat 


tctaaaatat 


attcctgcct 


gaaagtctga 


1741 


tagtgaaaaa 


tatgtccata 


ttatctcagt 


gaggtgcata 


aagagtagtg 


cagggaagcc 


1801 


atgagctgcc 


ttgacttccc 


agaagggaag 


atacttctgt 


gccactatca 


aaaccacacg 


1861 


gacattgtgg 


catacttcat 


aaagcctgag 


tcctgatttc 


ttttctgtga 


gaaaattttc 


1921 


atcaaggtag 


ggaagatcaa 


agcctaccaa 


gtgccttgct 


caagtaatct 


gagctgctct 


1981 


cattcccaaa 


cactttcatg 


agggagacct 


tacttttttc 


ttttcttttc 


tttttttttt 


2041 


tttttttgag 


atggagtctc 


actccattgc 


ccaggctgga 


gtgcaattct 


gcgatctcgg 


2101 


ctctctgcaa 


cctctgcctc 


ctgggttcca 


gtgattctcc 


tgcctcaccc 


tcccgagtag 


2161 


ctgggactat 


aggcacacgc 


caccatgcct 


ggctaatttt 


tgtatttttt 


agtacagaca 


2221 


gggttttgca 


atgttggcaa 


ggctggtctg 


gaactcctga 


cctcaggtga 


tttgcccgcc 


2281 


ttggcctccc 


aaagtgctgg 


gattacaggc 


atgagccacc 


gttcctagcc 


cgaggtagac 


2341 


ctttaattag 


taatttcttt 


ttatgtgaaa 


gtaaatcata 


atgaccagaa 


acacttgaaa 


2401 


cctttttttc 


ttctctatat 


tctctctttt 


gttccagtta 


ttgaaagcat 


gggaacccct 


2461 


acctctctaa 


gatgcaacct 


ctgagcattc 


tgggtttttt 


tgtttgtttg 


cttgattttt 


2521 


ttgagacgga 


gtcactctgt 


tgccgaggct 


ggagtgcagt 




cagctcactg 


2581 


caacctccac 


ctcccagatt 


caagcaattc 


ttccgcctta 


gccccctaag 


tagctgggac 


2641 


tgcaggaagg 


agccaccatg 


cctggctaat 


tttttgtatt 


tttagtagag 


acaggttttc 


2701 


accatattgg 


ctaggctggt 


cttgaactct 


tgagttcaag 


tgattcgcct 


gccttggcct 


2761 


cccaaagtgc 


tgggattaca 


agtgtgcgcc 


accacgcccg 


gcctctctga 


gcattctgat 


2821 


gagagaaaat 


atgaggataa 


taggcctgag 


gactgtgaac 


tggctgctga 


gagggtctat 


2881 


tagaagccgg 


ttaatcagat 


ttatttccta 


actactagat 


tagatcagca 


cgctgagaaa 


2941 


atgagaatta 


gagttttggc 


ggaagagagt 


ttggggaatc 


aaaagaattt 


gggagcattt 


3001 


aacatttaga 


gaaaggctca 


gggaggccag 


aggacaggag 
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3061 ggaggaagag ggaggggcca gagactaaga agatcacaga ggtagaaagc ttccaaaaat 

3121 aataattatt tccctcagtc ccttatggtt cttgccagcc tattcccatc ccacatttcc 

3181 ctcagctctt gtctctctct catcctggta gaagtgagaa tcaagctagt ttcttgagct 

3241 agtttcaaaa tgaccaaagt ggaagtctag gaaacccttg gatgtagtca gtaaaatgcc 

3301 caaatgtctc tacagctttg tgcctttgta gagatgcctt agtggggccg tgctcaggga 

3361 tctttcacaa gcattctgga gcttggagga catcttcatt actcacattt taaaaaacgt 

3421 ttaaataatg tctgtctatg ctgtttgcgg tgtgtgtatg cattttgcat tttttaatag 

3481 ggctgggata ctgaagtcat gttgaaacaa aactggctca ctactgttaa gaggtttggt 

3541 ttttgagttt gctgtcattt atagcaggca aacaaaatct aaaaattaag tttcctgatt 

3601 ctaagtgcac tgacttacac cttttcaaaa ggaacaaagg atgtactgaa agtgaataaa 

3661 tgattgcagg gcttcagaca ccaactttaa cagcaccaag tagtaaaata ttactagatt 

3721 tttttatttt tgtctaaaaa gttatgctta ggccaggcgc agtggctcac acttgtaatc 

3781 ccaggacttt gggaggcaga ggcaggcgga tcacctgagg tcaggagttg gagatcagcc 

3841 tgggcaacac ggtgaaaccc cacctctact aaaaatacaa aattagccgg gcgcagtggc 

3901 acatgcctgt aatcccagct acttgggagg ctgaggcagg agaatcactt gaacctggga 

3961 ggcggaggat gctgtgagct gagatcgtac cattgcactc cagcctgggc aacaagagta 

4021 aatctccgtc tcaccaaaaa aaaaaaaaaa aaaaaaaaaa agttatgctt aggacctcat 

4081 tggatagaat taacattcta taacctataa cacttatttc aatggggtta agtttacttg 

4141 ggggtactta gcataggata gtcaggaaga cttttctgca ttttcttata ataatgatgg 

4201 tgatatcaga agttctcact tccagcctgc tgctgtaagt actcccttga gacatccttg 

4261 actgggtgac ctggaggaag cagatggact gttcccagga gcctgaggtg cacatcactg 

4321 tcagtttctg ccctgggcca tgaaatccca aactgaagtc cattggccca aactggtgac 

4381 tgagtcacac aggattgttt acctgacttt ccctcttttc ttatttttat tcttttctca 

4441 tctcttgtgt aaaaaaatga aatatacttt gggaggccaa ggcaggagga ttgtttgagt 

4501 ccaggagttc gagaccagcc ttggtaacac agtgagaccc tgtctctaca aaaactttag 

4561 aaattagcca agtattgtgg catgttcctg tagtcccagc tactcagaag gctgaggcag 

4621 gaggatcaca caagcccagg aattcgcggc tgcagtgatc catgattgcg tcactgcact 

4 681 ctgacctggg tgacagagtg agaccctttc tctaaaacaa aacaaaaaca aaaaaaccaa 

4741 atgtataaaa attgttattt caaaataaaa acagaattgt ataaggaacg cccaggtaca 

4801 catcacccag cttcccaact attattcaca gccaggcatt tcctaccctc acttccttac 

4861 ttctactgga ctttttggag acatttgagg taaatctcag atgtcatatt tctgctataa 

4921 atatgtcagc atgtgcctct aaaaaatact aactctttta gaagacataa ccacaatacc 

4981 tttatccttt ctaaaaatat tgacaataag tccttaatat catcaaatat ccagtcaggt 

5041 ttaaatttcc tcaatcattt tataggtgtc attttacaat tactgtgttt gaatcaggat 

5101 ccaaacaggg tccaaacatt aatcatttta atctataaat gctccttctc ttaagtacat 

5161 tttaatctaa gatgctccct ctcctttttt tttgagacag agtcttgctc tgtcgcccag 

5221 gctggaatgc agtggcacag tctcagctca ctgcaacctc cgcctcccgg gttcaagcga 

5281 ttaacctgcc tcactctcct gagtagctgt gattacaggc gcgtgccacc atgcctggct 

5341 gatgtttgta tttttagtag agacagggtt tcaccatgtt ggtcaggctg gtctcgaact 

5401 cctgacctcg tgatctgccc acctcagcct cccaaagtgc tgggattata ggcatgagcc 

54 61 accgcaccca gcctcctttt ctgttattca ctaagccagg tcatttgttc tggattttgc 

5521 tgactacaac cccatggttg tgtttaataa gttgctttct tccctgtact tcctgtaggt 

5581 tgggtgttag atctagaggt ttaatcggat ttgatttgtg tttttggcaa gaacacttta 

5641 taggtggcat tgtatacttc tgtaggaagg cattttgctt atctcttttt ttgtgatgtt 

5701 agcagcaatt aattatcact gtctagaata ttttctttct tcatttttga tcacccctca 

5761 acccaaccat caagttacac accccttcag accccctcct cacaccaact ctctcctttg 

5821 tactgtttca actgattaga aaatgattta cttgaggccg ggtgtggtgg ctcatgcctg 

5881 taatcccagc actttgggag gccaaggYgg gtggatcacc agaggtcagg agtttgagac 

5941 cagcctggtc agtatggtga aaccctgtct caactaaaaa tacaaaaagt agccaggtgt 

6001 ggtggcgcat gcctgtaatc ccagctactc tggaggctaa agcaggagaa tcacttgaac 

6061 ctgggaggtg gaggttgcag tgagctgaga ttgcgccact gcactccagc ctaggcaaca 

6121 agagtgaaac tccatctcaa aaaaaaaaaa aaagtaaaga aaaagaaaat ggttacttgg 

6181 ttctaaattc atttcacaga tacagtctcc atgggaaata aacagaatgc tcattaacct 

6241 tcagtgtatg tacatagagt tttctaagtt cccacttaca gcagctattt ttggctgtgt 

6301 cctgttttaa gtgctggtag ggcctcctcc cactataggg gctgatcagc cactcactat 

6361 ttgaagcctg ggtgttttct ggggagctct ttctcctcat cataatgagg acactcttgt 

6421 cctttggcct tcaggtgatg tattaggaag ttattagagc tgcagtggcc ctcttctgac 

6481 catagaggca agctttagga ttaaaaccga tgtgcccagg atgatgggtt gaaatgtgga 

6541 aagagtctag gtcctcagta agacactgag tcactgaatt attaaatagg agaattggaa 

6601 tttgtgaatt ttctctcttg caacaaaaca gttcccgagt ttcagactga atgtacaagc 

6661 ttagcaagca gagccaacct gcaaatgccc tacctccaca cttcttattc taggggatta 

6721 tgaatttaat ctactttagt tgattacttg cagctgcaaa caaccaagca gacacagtga 

6781 ttaaatacaa ataaatctat tctatgtttc tgtttactat atatttaaag ctttgatgga 

6841 gagaagaagc caatggaaac tgaccttgag ttttccataa aactgaactc ttccttgatg 
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6901 


accctaatag 


agctaaaact 


atgattgaga 


ttgcacaaag 


cattgaatca 


tcaaaagtaa 


6961 


cgtattatga 


tgtcatatat 


taaataaact 


cagcttttgg 


taggatataa 


gttgaaaaag 


7021 


cacacagcaa 


cttaaaagtg 


gagatggagg 


cttagaaact 


tctatgttgg 


tgagaggagg 


7081 


tggaattaga 


atattttcca 


aggattattc 


tcaaagcaca 


taactgagaa 


ttgactttga 


7141 


gtgttggcaa 


taaaggaaga 


cttttctcct 


attacgatat 


gctagacata 


acattcttat 


7201 


taaagtaagg 


aggagaattg 


gagtttctga 


atctcctcct 


ttgcaacaaa 


acagctcccc 


7261 


tgtttcaaat 


tgaatgtaca 


agattagcaa 


gcagagagat 


gaagatttaa 


gaaaaaaagt 


7321 


atgggctggg 


tgcagtggct 


tacacctgta 


atcctagcac 


tttgggaggc 


cgaggctgga 


7381 


ggatggcttg 


agtctaggag 


gtcaagacca 


gcctgggcaa 


catagcaaga 


ccctatctct 


7441 


acaacaaata 


caaaaattcR 


ccgagtgtgg 


tggcgtgcac 


ctgtagtcct 


agggacttgg 


7501 


gaggctgaag 


tgggaggatt 


gcctgagtct 


gggaggtcaa 


ggctgcagtg 


tgctgtgatg 


7561 


gtgccactgc 


actctagctt 


ggacaacaga 


gcgagaccct 


gtctcaaaaa 




7621 


agaaagaaaa 


agaaaaaaag 


tatgatgttc 


aaaatctatt 


taagagggag 


ccatagagct 


7681 


tgagaaagca 


gaggatagct 


gatgatctgc 


cctgttcttg 


ctcctgcttc 


ttRtattttg 


7741 


cattcccaca 


ttgtgttgta 


tggaagcaaa 


acatcattgt 


tttactggtg 


agtagattgc 


7801 


acctttctcc 


ttgcagacaa 


ggtggtgaca 


gcaaccggtt 


ccaggaagcc 


cctgRtaaca 


7861 


acccttcttt 


gtgttgtgtg 


aggaagctat 


ggctcataag 


tgaMctcagc 


agatttccca 


7921 


cccactacgc 


tgggtccctc 


aactcacaga 


gactcattgt 


taagggcttt 




7981 


agctgctggc 


gcttgctggc 


ttcattcact 


atgaagatgg 




ccccagattt 


8041 


caaataatct 


gtcctatgat 


cagaccatgg 


gtcagcccat 


ttgccctggt 


gtctgattag 


8101 


gaaagtatga 


tcactgtcac 


catagaacaa 


cgcctcccaa 


cttctctacc 


cacttggatg 


8161 


ttttccccac 


tcacttcatt 


gttttggata 


tcactttaga 


ttgtggccct 


tctctttctg 


8221 


ccagaagcaa 


aattccccca 


tgtgtctaca 


gtagaaatgc 


cctctcttca 


gggatcatgc 


8281 


ctgaaattcc 


atttcgtcaa 


ttaaaattag 


acaaagtatg 


gcaggagcct 


agctcccttt 


8341 


gaaaagctac 


ctacctaatc 


agtattccaa 


gtgatttaaa 


cgtccattat 


cacaataaag 


8401 


ttcaaagcct 


ttaaagatgc 


atgaagtgat 


gcattcaagc 


aggtgaacat 


tacttgtctt 


8461 


ggaaaagtca 


ctggagggtg 


gaaggcaggg 


ttagggttca 


gcttttgaga 


ttagataaga 


8521 


gcaaagagca 


acttcaaaac 


tccctggggg 


caggcttgct 


gtcaccagtg 


gtggggcagg 


8581 


cagtgggctt 


actgttctct 


ctgacactgt 


ggcttgtgtg 


accaggqcac 




8641 


agaatcttgg 






ccccgtgagt 


cagatacacc 


agaggtgctg 


8701 


aggggatgct 


tgtagactcg 


cttttacaga 


taactttcac 


gtagatctaa 


tgtgtgtggc 


8761 


acaccagatc 






cctggtccac 


agcgtcaaaa 




8821 


atgccaagaa 


gaatgtttgt 


atttgagcat 


aatttttcag 


ggaggcagKg 


ctttgatttt 


8881 


cctgattttt 


ttgtgtttca 


tttttttaac 




agcaagaata 


ttagaaataa 


8941 


aatttaggag 


aggatagaca 


atccttgggt 


gtatggagac 


agggaatggc 


tcccggcagc 


9001 


tgaataaata 


gcatgcatgt 




ctgggcccta 


cccaagcctt 




9061 


ccaggtgttt 


tatagacaca 


tttttctatg 


aagtagtcaa 




gcatgaatcc 


9121 


tgaatgataa 


tcgtgtctta 




aagaaagaaa 


ataagagaca 


agcatcacga 


9181 


ttttcccaat 


tgaaatgtct 


tttggttttg 


cctttggtgg 


cacagggtca 


agggtgtggg 


9241 


ggcatttgtg 


tggcattcac 


tattctttca 


acctgtcctg 


attatggaac 


cctttaaggt 


9301 


ccgtccactt 


ggaaccacgg 


tgctctgaga 


ggacgctgaa 


ctcacagcag 


cccacacaca 


9361 


attccagtga 


tactactgca 


atgttttgta 


cacagaatct 


taggtttgtt 


gggtaaatgt 


9421 


agcatcatat 


tttgttttag 


caatttgtga 


acagtcttgc 


ttctcttcac 


acttataagY 


9481 


tcatcaggct 


aaggattaaa 


tcgtatgcac 


ccaaatacct 


cttagtatac 


aaacgtctgc 


9541 


actcagtagc 


gtttctggct 


gagcaggtgg 


aagaagggcc 


acgttcgcca 


atgtcatgag 


9601 


gggccagcat 


ctttaacctt 


cacgcccaca 


tcaccagcct 


tgccttcttc 


acaacagaaa 


9661 


tgttgtccca 


cttcctttcc 


aggtctctca 


gattcatggt 


acgagttgga 


aagagacctg 


9721 


agagattatt 


taggctaaac 


gtttcatttt 




aaattagggt 


tgagcaaaat 


9781 


gtggtgattt 


tgtctgtgca 


aagccaagaa 


aaaaaattag 




aagtcatttt 


9841 


tcccctgaaa 


taaagtatct 


tcatttcact 


gttaaatata 


tgtcctcatg 


tagttgctat 


9901 




ttctcaagaa 




gctgtatttc 




catttcagaa 


9961 


tattacataa 




ccaagacacc 




atatatgaca 


agccaaagac 


10021 


aggtgccata 


aaaaaataag 




aggggaaaga 


aattccaaaa 




10081 


gacaccactc 


attctctgcc 


tactttcgag 


gtaagacgat 


gttgaagttc 


tgagggggct 


10141 




cacctctctt 


ccccctccag 


gtcctgcaca 


aattgaaaac 


ataaaaggta 


10201 


gcagatggac 


tcaaatgcca 


ccttcatgac 


tgaggtgcca 


agctggaggg 


caggagttgc 


10261 


cctctggtcc 


tggtttaggc 


tgaccttctg 


aacggggcct 


gagggcagga 


ccacacgggc 


10321 


agggatcaga 


aaggagctgg 


aggagagctc 


agaagggagg 


gcgggcccag 


ctctcttggc 


10381 


ggccaaggaa 


aaagcctggc 


atgttagagc 


tggtgcagga 


ctctccaggg 


tgaccgagcc 


10441 


acccagaaga 


gggaaaagcc 


attctccata 


acaaaaagtc 


aggaccggct 


gaaagcccct 


10501 


cccagccctc 


caccctcctt 


cggcggggct 


tctttctgag 


ctttgcccca 


tccctgcccc 


10561 


gtgctggtga 


ctggtgtttg 


gctccctcct 


agagaaagag 


atgggcctgg 


gttggttgag 


10621 


agagaaagag 


agagaaaggg 


agagacagag 


agaaggctta 


gctcttgtcc 


aacagggcca 


10681 


cctagaggga 


ctctcaggct 


tgagcgggag 


aagcagagtt 


ttgaggcaga 


gctgatcaag 
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10741 ggaacctcaa caaacaaccc cagccatgga ggcggcggtg tctttgaaga ccccatgaga 

10801 gcatcaaaca agggagagag gtaactttaa ataccacaac ctagcccagg aagaaagaat 

10861 gggccctctg agacgatcaa ttaattaaga gcttttctcc ctttctccct cctcctcctc 

10921 ctccctcttc ctgctttgag cctggaacaa atcatggtag taaaatggcg gcagagagct 

10981 agtaatgtgt ctgcaattgg tgggttcttg gtcgcactga cttcaagaat gaagccgcgg 

11041 accctcacgg tgagtgttac aattcttaaa agtggcgtgt ccggaatttg ttccttctga 

11101 tgttcggagt ttcttccttc tggtgggttc gtggtctcgc tggctcagga gtgaagctgc 

11161 agaccttcgc agtgagcgtt acagctctta aggtggtgtt tctggagttg ttcgttcctt 

11221 ccggtggctt catagtctcg ctggctcagg agtgaagctg cagaccttcg cagtgagcgt 

11281 tacagctctt aaggtggtgt ttctggagtt gttcgttcct tccggtggct tcatagtctc 

11341 gctggcttca ggagtgaagc tgcagacctt cctggtgagt gttacagctc ttaaggcggt 

11401 gcgtctggag ttgttcgttt ctcccggtgg gttcgtggtc tcgctggctt taagagtgaa 

11461 gctgcagacc ttcacggtga atgttacagc tcataaaggc agtgtggacc taaagagtga 

11521 gcagcagcaa gatttattgc aaagagagga agaataaggc ttccacagtg tgcaagggga 

11581 ccccaacagg ttgccaccgc tggcttgggc agcctgcttt tattgtctta tctggcccca 

11641 ctgacatcct gctgattggt ccattttaca gagagccgag tggtctgttt tgacagggtg 

11701 ctgattggtg cgtttacaat ccctgagcta gacacaaagg ttctccacct ccccaccaga 

11761 gtagctagat acagaatgtt gattggtgca ttcacgaacc ctgagctaga cagagggtgc 

11821 tgattggtgt gtctacaaac cttgagctag atacagagtg ccgattggtg tatttacaat 

11881 cccttagcta gacataaggg ttctccaagt ccccaccaga gtagctagat acagtgtcga 

11941 ttggtgcatt cacaaaccgt gagctagaca gagggtgctg attggtgtgt ttacaaacct 

12001 tgagctagat acagagtgct gattggtgta tttacaatcc cttagctaga cataaacgtt 

12061 ctccaagtcc ccaccacact caggagccca gctggcttca cccagtggat catgcaccca 

12121 ggccacaggt ggagctgcct gccagtccca cgctgtgcgc ctgcactcct cagcccttgg 

12181 gtggtcgatg ggactgggca ccgtagagca gtgggcggcg ctcglcggag aggctctggc 

.12241 cgcgcaggag cccatggagg ccggtggggg aggctcaggc atggcgggct gcaggtcccc 

12301 agccctgccc ggcgggaagg cagcLaaggc ccggggagaa attgaccaca gcagctgcLg 

12361 gcccagatgc taagcccctc actgcccggg gccgcagccg ctccgagtgc cgggcccgcc 

12421 aagcccacac ccacccggaa ctggcactgg ccctggccca caagcacagt gcgcagcccc 

12481 ggttcctgcc cctgcctctc cctcctcacc tccccgcaag cttagggagc cggctccggc 

12541 cttggccagc ccagaaaggg gctcccacag tgcagcggtg ggctgaaggg ctcctcaagt 

12601 gccgccaaag tgggagccca ggcagaggag gtgcggagag cgagccaggg ctgtgaggac 

12661 tgccagcacg ctgtcacctt tcagtaggtg gacgacaaga aaagatgtct cccgcccctc 

12721 tttacctggc ttcctggctg cagaaggccc cacacaggtg aagggagaag cttcaacttg 

12781 aaatctggtt ttaagaattg attatgggcc aggagctgtg gctcacccct gtaatcccag 

12841 cactttggga ggccgaagtg ggcggatcaa gaggtcagga gattgagacc atcctggcca 

12901 acttggtgaa accctgtctc tactaaaaat acaaacaatt agccgggcgt ggtggcaggc 

12961 gcctgtagtc ccagctactc gggaggctga ggcaggagaa ttgcttgaac ccgggacgcg 

13021 gaggttgcag tgagccgaga tagcgccact gcactccagc ctgggcgacg gagcgagact 

13081 tcatctaaaa aaaaaaaaat tgattatgac acaaaactag atattctaac ttctcagttg 

13141 agactgttgg agacttagag tgactatagg actttttatt acttaagagt gattaaaacg 

13201 agttgtaaga ttatggagat tttcattctg gagcaagaga agaacttttc ccctattgag 

13261 taatctgaaa aggacagcgg gaatcaaaaa caaggttgct ttctcctttg aatatattgt 

13321 tttcttcttc aaatctaaaa atctgttgat ttcatgtttt cccttttatt tctctaaccc 

13381 actgaaatgt gattgcttct ggtatcccta agtttatcaa gcatactact aaaccagcat 

13441 ttgggacatt aagaacactg gacactccaa ctaaccaggg gctgaatcct actgactgca 

13501 ctcgctatgt tttgtccagg tggcacggtg cctgggaagc aactgcaggg ctgttcctcc 

13561 agcagtttat gaactcaaga agtaaaatga gaggagaacc cagggggcac caggctgctg 

13621 cctcttggtt ttggttcaaa aaaaaagaaa agaagaacaa tgataaatgt attacagtca 

13681 gtaaccgttt ctgatttaca ctcaaggtgg tcttgctatg atctcaaagc gctcttccag 

13741 caaacagcac tgctattaaa acctgttggt gatacaaatt gtttaagaat aaaaatcggc 

13801 tgggtgtggt ggctcacacY tgtaatccta gcactttggg atgctgaggc gggtggatca 

13861 cctgaggtca ggcgttcaag accagcctgg ccaagattgt gaaacacctt ctctactaaa 

13921 aatacaaaaa tacaaaaatt agccaggcat ggtgacgggc acctgtaatc ccagctactc 

13981 gggaggctga ggcaaagaat tgcttgaacc tgggaggcgg agtttgcagt gagctgagat 

14041 tgcaccactg cactccagcc tgggcgacag agcaagactc tgtctcaaaa aaaaaaagaa 

14101 taaaaattaa aaacacacac aagaaaacaa agtaaaactt gttggtgagt aaaccgaatg 

14161 aaatatgtta aatctctgtc caatcctgtc caaagtcagg cagaggaggc caacttgagt 

14221 acttatcacc atctcccagc accttttgtt gtttgattag aatagattcc ctctgtaaga 

14281 cattaatgat ttccaaggct gctttaagaa gtttctttgt tatacgggaa gtgattgaga 

14341 actggcaatc atgaatctgg ctgtctctgc tcaggagctt aaagactgtt ctgatgacga 

14401 taattacatt tttatgaata tcctgcctag agagtaacaa ttttactatg tcaaaccgca 

144 61 ccacacaaag atgcatcaat ttcatctgca atgaaaaata gagcctaata gtacagttat 

14521 atttatatga tagtcaaaca tcaagatgta acgtaagtgc ttcaactaaa agaattccga 
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14581 


tcattattta 


accttgagat 


gattaaggtg 


aaagcttgtc 


agcttccatg 


aattactttt 


14641 


ttcatgattt 


ttgctgtttt 


ggtttgattt 


ttaaaaatcc 


ataattaaca 


tttattaaca 


14701 


tttggattct 


actccaacct 


ccatgatgtg 


tgggcaaggg 


aaaaacaaca 


acaaaaaaga 


14761 


tccatagata 


tgattaatgg 


tcaaagagag 


agtattaggt 


aattataagt 


cataattatg 


14821 


ttcttggtaa 


aataccatac 


taactggttt 


tctcctttct 


ccttttctct 


gctaagtttc 


14881 


ttcaactata 


atgcaaatta 


tggacaatgt 


atttaggtta 


gatgctatac 


atacatatta 


14941 




aagaaaactg 


tttcattgtg 




agagctatgc 


caagtgtggt 


15001 


ctgagaacca 


gcaacattaa 




aaaacctgtt 


ggaaatgcaa 


attctcaggc 


15061 


gttaccccag 


atctcttgaa 


tccgaatctg 


tagcagtggg 


cacaggcccc 


cgggactctg 


15121 


tgttaacaag 


ccttccagga 


ggtgcgatga 


gRtgtgagaa 


tcactgctcc 


agcatcttgt 


15181 


aactcattct 


cccctggcta 


aagtgaaaca 


taggtaagtg 


tggaggctgc 


aatcccagca 


15241 


acgctgtacg 


tgttccctgt 


tagctggagg 


agggggcatg 


tgttcctaga 


aagggggccc 


15301 


aagcgaacag 


cctgttttgg 


ccacgtctct 


tgagtccagg 


ttcctctcca 




15361 


tcttctcttt 


aaatctcctg 


aggtcccagt 


gtgccccagg 


ccatagtttc 


ttcccattac 


15421 


cagtcatagt 


tgttgtttaa 


cctctgtggt 


aggagggg Lg 


tttatgatac 


tcctcatcat 


15481 


gtgaggactt 




gaagcaccct 


gttggtgctt 


cccctctatc 




15541 


catttccttg 


acatcatctt 


gagctgctta 




tttttcccag 


acggagtctt 


15601 


gctgttttgc 


ccaggctgga 


gtgcagtgac 


atgatttcag 


ctcactgcaa 


cctccgcctc 


15661 




ggaattatcc 


tgcctcaacc 


tcccgagtag 


ctgagattac 


aggtgcccgc 


15721 


caccacaccc 


gggtaatttt 


tatattttta 


gtagagacaa 


ggtttcacca 


tgttggccag 


15781 


gctggtcttg 


aactcctgac 


ctcgtgatct 


gcccaccttg 


gcctcccaaa 


gtgtgcttaa 


15841 


acatttttaa 


catccgccgt 


gatactcttc 


tatttttctt 


tatggcagaa 


gtaacactat 


15901 


ttaccttttg 


acagcacaat 


ggaccaaaat 


tgtttaccag 


aactcaccag 


aaagtggcat 


15961 


ggagaggggc 


cacacattgc 


caacacactg 


aaagaaacgc 


agtagaacac 


acactcagta 


16021 


cagagtgctg 


atgctccctg 


gccgggaccg 


cacagtgctg 


ttaccgtagg 


agttttcttt 


16081 


ggcagagagg 


atagggtagc 


acgtagcatg 


agggaaaagt 


gtcatcagaa 


tttggtgaca 


16141 


gatagataga 


cagatataga 


gatatttttt 


attgtggtaa 


gaacataaca 


aaactcacca 


16201 


tcttaaatat 


ttgtaagtgt 


atggtgaata 


gtgttaagta 




gttgtgaaac 


16261 


agatctccaa 


actttttaat 


cttgtaaaac 


tgacactcta 


taccttttaa 


acaactccca 


16321 


cttcccccct 


acccttagcc 


cctggcaacc 


accattttac 




tatgaattcg 


16381 


attactttag 


atagctcata 


aaaatgaaat 


catccaggca 


ggtgcagtgg 


ctcacacctg 


16441 


taatcctagc 


actttgggag 


gccgaggcag 


gaggattgct 


tgagcccagg 


agtttgagac 


16501 


cagctgggca 


acacagtgag 




ctgttattaa 




gaatcactca 


16561 


gtatttgtct 




ggcttatttc 


acttagcata 


atgtcctcaa 


ggtttaccta 


16621 


atagaaacat 


ttttgaagga 


acgcatattc 


gagacaatag 


cattctaatg 




16681 


catgggacag 




agtgaatcag 


tatgacaaaa 






16741 


tttaatcttc 


gtattatttc 


atatattctt 


ttttgtttta' 


atttatgcag 


gcttggctgg 


16801 


gtttggtggg 


tcatgcctgt 




ctttgagagg 


ccaaggcggg 




16861 


gaggtcagga 


gttccagccc 


agcctgccca 


acatggtgaa 


accctgcttc 


tactaaaaat 


16921 


acaaaaatta 


gccaggtgtg 


gtggcatgta 


cctgtaatct 


cagctactca 


ggaggatgag 


16981 


gcaggagaat 


tgcttgaacc 


cagcaggcgg 


aggttgcagt 


gatcccagat 


tgcatcactg 


17041 


cactccagcc 


tgggcgacac 


agagagactt 


tgtctcaaaa 


ataaataaat 


aaataaaaat 


17101 


aaaaatgaaa 


tggatgcagg 


ctccatcgtc 


tatggagatg 


gactcatcca 


cattatttca 


17161 


tatatgctat 


atattttaat 


actttttttg 


ttttattttt 


tagtccaggt 


tccaggctta 


17221 


tgaatacatt 


gttttagagg 


cccagtgcaa 


gggcaaaatc 


tttagagtgg 


tgcttctgaa 


17281 


atctgagtgt 


gaatcagaat 


gaccttgaaa 


tttgttaaaa 


atacaaattc 




17341 


aagagattct 




ggtctgaggt 


ggagcccagg 




taacaagcac 


17401 


tccaggtgat 


tctttccttc 


tgagagacac 


tgcaagtcta 


aatcagcagg 


gtagagcagt 


17461 


gcctttgagg 


gtgaagcagt 


gaggctcaac 


ccctttcaca 


ggtgttgtac 


cttctttgga 


17521 


tcctcctgat 


gcattgtatc 




ataacaatta 


atgtactctg 




17581 


gagtttctca 


tgtccttgcc 


tcagccccgc 


ccaaagacca 


caggcttcct 


gagacacagg 


17641 


cattttgcag 


tattgacctg 


catatcctca 


gctgggttta 


cctcacgccg 


tctctgttgt 


17701 


gagaagatgc 


gcRataatat 


ttgtcaaatg 


aatgaagaca 


ataaggacag 


aaatccaatg 


17761 


aaaagaatgt 


gactgaaaga 


gtcagagagg 


aatttagtct 


tggYctgtga 


gcccaacagc 


17821 


tgtgaggcct 


taagttactt 


cctctctcag 


gccttagccc 


tgtacctgtg 


acatggggat 


17881 


cagtttcttc 


ctccttcctc 


tttctgaggg 


ctgctgtggg 


gtacaaatga 


cataaggtat 


17941 


gtaaaaatgc 


ctgaaaactg 


tggagccact 


cttttcaatt 


ttgttgaata 


tgattgtctt 


18001 


tttgctttac 


tgagtgttag 


gtagtatgat 


gaggcaaaga 


acacaaggtt 


tacttctggc 


18061 


tattaccgaa 


aagcgaatcc 


tattatttgg 


tatttaaaag 


agccacatgg 


cttttccaac 


18121 


tccaaggaga 


gtgacaaaga 


aatttagtac 


tataaattta 


tgataggaat 


ggtagaaata 


18181 


tcctataaat 


aatgaacagt 


acaaaggaag 


ggagattcaY 


aggaaagcaa 


attaactagg 


18241 


cacactgcag 


tttgattctg 


acatggggat 


ttcccgtaac 


ctgtaactgc 


ttaatgaaat 


18301 


gacttctggc 


ttctctgaga 


tcaccttaaa 


aggtagcagg 


tatctgataa 


gatgagctga 


18361 


aaagcaaatt 


tatataatat 


cctttttaaa 


acttcaaggc 


agggattata 


accaccccct 
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18421 


aaactgcaaa 


gaaccaaaag 


aagttggatc 


acatccaaga 


agcaatgtgt 


cccaggtggt 


18481 


aaacgcagag 


ccagtccaca 


gtccaatgag 


gaaagtgagg 


acaacggagc 


aagttttcca 


18541 


ggaagctatg 


tttattcagt 


tgagccaact 




caaatgaggt 


cttccattgt 


18601 


cttggctcac 


taaggttctt 


acttatagga 


aatatcggta 


tttttttaaa 


ctgacaaatg 


18661 


aaaagttgac 




ctccccattc 


aaatttgatc 


aggcagcttt 


gagtttgaat 


18721 


tctcaatcca 


cttaaggcaa 


gtggcttgag 


gcaaatttct 


aatccactca 


ggctttgatt 


18781 


tctctatgta 


taatgataca 


aagattggca 


ataatatttg 


taaaaagcct 


agctcaaatt 


18841 


gtagtattgg 


tggtggttat 


atgaaaaaga 


atgtgttgtc 


atttagatac 


ataaattagg 


18901 


cagtgtcttc 


tttttaaaat 


tttttttatt 


gttttaagag 


atggggtctc 


tggcacccaa 


18961 


gctggagtgc 


agtggaagga 


tcatagctca 


ttgcaacctc 


aaactcctgg 


gctcaagtga 


19021 


tcctcctgcc 


tcagcctcct 


gagtagctag 


gagtataggc 


acatgccacc 


atgcccggct 


19081 


aaYttttaaa 


atttatttga 


gacagggtct 


ggctatgttg 


tcSaggctgg 


tcttgaattc 


19141 


cagggctcaa 


acaatcctcc 


cacctcagcc 


tcccaaagtc 


ttgggaatac 


aggtgtgagc 


19201 


cactgtgcct 


ggccatggta 


gcttgtcttg 




attactgttt 


tcattactgt 


19261 


gttagatgtt 


ttttcatttt 


cccatggtgg 


cctcctttgg 






19321 


caagagtaaa 


tctcaaagga 


gcaagcatga 


gtaggaattt 


tccttgcatg 


cacacagcca 


19381 


gccaaacagc 


cctatgtccg 


tgatgaggtg 


cattccagaa 


ccagtggtag 


gatggggttg 


19441 


ggttgtacct 


actagctgaa 


gtttttatta 


gatgtagaat 






19501 


gggtctagta 


tttaaaaact 






ctttgtattc 


ctagtgctta 


19561 


ataaattata 




tactgtttgt 


tgatgatttg 


aataNtgtac 


aaataaatat 


19621 


cagggagtac 


aacagctcca 


ttaaatcatg 


tgggtttttc 




ctgctatttg 


19681 


tttctggaac 


tgatctgaaa 


tagatagcat 


tttgatgtgt 


gacctttaac 


ttaccaaggc 


19741 


agacagaaaa 


caggaaaagg 


gtgggagtcc 


ctatgactaa 


aacgtttatg 


ttaagtccat 


19801 


gatggatatt 


ccaggtgttc 


tggtaggcat 


cttcctggcc 


aaaatttaag 


ctgaatttga 


19861 


gcgcaacgtc 


taataacggc 


tggacttgtt 


ttccagggac 


ctcaaaggta 


ttttcttaga 


19921 


taggtcatgt 


tctggggctt 


ttgactctaa 


tgcaatgtgg 


gcaatgcaat 


gaccatgtta 


19981 


ttttagagac 


atttacaggt 


cactcaggga 


gtatgaagga 


ggcaaacact 


ttggctctct 


20041 


tatatctgtc 


actcacagga 


agctggtggc 


ttaaagtttt 


taagacattt 


gttttggttg 


20101 


agttctccac 




gcaaggcaga 


attgcaaggg 


caggtccagg 


ttttgtgatg 


20161 


tctgaagctt 


taqacaatat 


aagttgtcct 


atttaagaaa 






20221 




atatgaaaat 


gagtatKtaa 


cttgaagccc 


cagctaggca 


caqtqtctca 


20281 


cacctgtaat 


ccttgcacat 


taggaggctg 


aggtgggagc 


cttgctcgag 


gccaqgaatt 


20341 


tgagactagc 


ctgggcaata 


tggcgagacc 






aattaaaaat 


20401 


tagccaggca 


tggttgcgca 


cctgtagtca 


gtcccagtga 


ctcaggaggc 


tgaggcagga 


20461 


ggattgcttg 




tctgaggctg 


cagtgagcta 


tgataatgcc 


actgcactcc 


20521 


agcctgggtg 


acagaatgag 




ataaaaataa 




ttagaagcca 


20581 


accccccccc 


cNccgccttg 


caactggggg 




ttgagcttaa 


ttagcttctt 


20641 


ataaatgcac 


ctgtgtaata 




cattttaaga 


caaaggtact 


tgtgctataa 


20701 


cgttgatgag 


tgggacattt 


ctaaacattt 


accagtatga 


gaaacacgta 




20761 


gtaactcgac 


atagacatta 


aatgccaagt 


gttcaggctg 


cagggaagtg 


agactggggg 


20821 


aagacaaagg 


agaagggaac 


tggtgactat 


taggtaccca 


gggagccttc 




20881 


aatgtttaga 


aaactgggaa 


tccttgaatt 


taccttccaa 


attaatcaaa 


acccaaaaga 


20941 


tataacttat 


tggtcatcaa 


aaatctttcc 


aaatactgtt 




ttcctgtagg 


21001 


tttaacaatt 




gagtgtaatt 


taccatgaca 


ttgagattag 




21061 


aataaattac 


ttaagggggt 


aagaacctat 




tcttctccac 


tagtagcaag 


21121 


ccctctatgg 


cttgggtgac 


tgaagttgcc 


cccatgcctg 


tttggaatgg 


gtgctggcct 


21181 


ccttacctgc 


cactcagaga 










21241 


aggtcatttg 


tggtgaagct 


ggtaaacagt 


aagtgctcaa 


taaaaactta 


ttaaatgaat 


21301 


gaatcaaata 


aataattcca 




acgaggccag 


acttaaagca 




21361 




tgcaactgaa 


ttttgtcaag 






atttattatt 


21421 


attatacttt 


aagttttagg 


gtacatgtgc 


acaatgtgca 


ggttagttac 


atatgtatac 


21481 


atgtgccatg 


ctggtgtgct 


gcacccacta 


actcgtcatc 


tagcattagg 


tatatctaaa 


21541 


aatatggaac 


gcttcacgaa 


tttgcgtgtc 


atccttgcgc 


aggggccatg 


ctaatcttct 


21601 


ctgtatcgtt 


ccaattttag 


tatatgtgct 


gccgaagcga 


gcacttgtca 


agacttcttt 


21661 


gcgtttgaga 


attctgtcat 


gaatatggcc 


taggtttgat 


ggcaaaatga 


ttaagaaatg 


21721 


aaatggagtt 


aattttcatt 


gagtgcctaa 


catatgccag 


gtatcttgct 


tgagttttgc 


21781 


atatttactt 


atttatttta 


aaatttattt 


tttttcaata 


aaccacctac 


aaagcttctg 


21841 


gatgtgtatt 


atttaagctt 


tgtaaccatt 


ttgcacttga 


ggaagctaga 


actcagactt 


21901 


aaataaYttg 


tctatggcct 


cacagggagc 


aagtggcaga 


gccagaatcc 


aaacgcagat 


21961 


ttgtgagtgc 


acggcttttg 


ctgtgacgct 


gtaacctctc 


atttggcctg 


ttctttccag 


22021 


ccaatgtgaa 


agacacataa 


aacagtgata 


gagagagggg 


caggaaagac 


tatgaagatg 


22081 


ggacagtaca 


gtgagaagtc 


acatcattta 


gggccttaaa 


ttgcccatct 


gtaagcccag 


22141 


acgtttggac 


tggatgacct 


ctgagtgggg 


tgaccacacg 


gccccatttt 


ccaaggcaac 


22201 


ccagacttat 


acctgctttg 


ccactgcaac 


tattagcacc 


ccttccactc 


tcaaaaatgt 
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22261 


tccattgtgg 


atcataaatt 


ctaaggttgc 


cccatctgcg 


aagttctggc 


tcttaatttc 


22321 


tgttatttca 




aataatactt 


ctctgatgac 


tgaagcacgg 


taaaatttca 


22381 


ttttccaggc 


ctggaggtac 


agggaggatg 


gtaggtgagg 


tgacccttat 


gtagaagttg 


22441 




ctgatatgga 


tattttttca 


atctaggagc 


tagtgctcct 


ttcctttaaa 


22501 


agtacactag 


tagatcccct 


tctagtggat 


ttggctccag 


ttaatttggg 


atcattatat 


22561 


aaatatttgt 


ttcctacttc 


acactaatag 


tggctactcc 


ttattgagtg 


cttacactaa 


22621 


ggctaaatgc 


tgagtgcatt 


atctcattta 


atgcatatat 


taatgctata 


agatagttcc 


22681 


tcaccttata 


gataaggaaa 


caggtttagt 


gaagtgactt 


gcaagtaaga 


cacggagcca 


22741 


ggtcttccta 


agctcttagc 


cattcttcta 


tattgagatc 


tgtatgtata 


catacagcag 


22801 


ataattaaga 


aagttatcag 


actcctaaat 


tcccattggc 


ctttcctgta 


tttatcagta 


22861 


tccatgccag 


tctttgtaat 


ttcatcttcc 


attgcttcag 


ccatccatct 


ttacctccta 


22921 


gtacaaacat 


ctgcctcaag 


taaacagatt 


ttgactaaga 


tgcagattct 


cggaaaaaac 


22981 


gaagatggga 


ttagcaagta 


ggtacaatga 


atatttactt 


acttatacaa 


accttttttt 


23041 


gtttgtcttt 






gaaaacagac 




ttgtttatat 


23101 




aatacttaaa 


agaaaaacca 


ccagttgaca 


ccatatcatt 


ctgcttttct 


23161 


ttattgtctg 


gctaacttac 




atgtctaggg 




cctaccactt 


23221 


acactatcct 


gatgacacag 


atagcaaaat 


gtgtctgttt 


acatagtgca 




23281 




tcttcctcKa 








atttcatgcc 


23341 


aacatttttg 


gggaactt ta 


acaatcatcc 


catttctgct 


actaaaataa 




23401 


attacacttt 




gacctaacag 


tttttacaaa 


tatgcaaata 


atctactact 


23461 


tagacataaa 


aaaaagttga 


tttcttttaa 


atcacaaagt 


aaggcaccat 


tggattaaac 


23521 


atttctcctg 




aataaaatgc 


atagtgaaat 


aaatactgaa 


cactgagttt 


23581 


taatactgta 


atacatttca 


atataaaata 


agaggtgaat 


gtKaaaatac 


tgtattacat 


23641 


gttgaataca 


tttatctgaa 


aatgttatWa 


aaaaacacac 


atgtaagctc 


tgatttcagg 


23701 


gaagaaaaat 


tcatttttgt 


aattttccat 








23761 


tagttttaga 


tgcaattagg 


ttgcaaactt 


tcaaagaaag 


ggtgtaggtg 


tattaatgaa 


23821 


acagtcactt 


aaacactaca 


ttcWaaaaca 


atctattctg 


gatgaatggc 


aactttgagc 


23881 


tatcaccctg 


tttcagattt 


agaacggtac 


ctgccaagtt 


cagatatgca 


aaggaattgt 


23941 


ccaattctta 


ctacccctta 






tctgagtcag 




24001 


gtcatatttt 


ctaggaaggg 


caaattccat 


cttttgtgaa 




aggctttatc 


24061 


atagggatgt 


ttttcactgt 


tgaaaLcaga 


taaaagaatc 


ccaaataaat 


gatgctgcta 


24121 


aattaccaaa 


ctgctagaga 


ttaaaaaaat 








24181 


cttgttataY 


cttattattt 


cttgattctc 


tttgagtaaa 




gactgtatgg 


24241 


aagagagatg 


aatggtagag 


gagagaggaa 


acacaggttc 


tctaatgtac 




24301 


ctttggcaag 


gaagttatag 


aaatataata 


tattcaaatc 


agtaacttca 


taatttatta 


24361 


gacatcccat 


ttattagaac 


tctaagttct 


tttgctttta 




acatttattc 


24421 


tataaataga 




tcagaatttt 


ctttgggttg 


gtttcttggt 


a g Catctccc 


24481 


agtaaYacat 


gaataacata 


ctgaaaccat 


gatacaatgt 


ttaggtagat 


atacatatac 


24541 


atatgtggtc 


atgtgttttt 


aaaaaacaag 


taatggtaat 


tttaaacaaa 


accatgtaaa 


24601 


atatctaagt 


ggaaatattt 


tttcccaact 


ctatagctag 


atttaaaagt 


cccagtaaaa 


24661 


ttttgtaaac 


aaaatcatat 


aagaaaaggc 


aaggctggct 


cttccctatg 


gtcctttagt 


24721 


ggagctatat 


ttgcatagat 


cctagacaaa 


tgatgcaaaa 


caaattccct 


ccaatttcca 


24781 


ctagcaatct 




ctcaaccctt 


acataagcat 


cagatttaga 


tttttagagt 


24841 


tttgcccacc 


aactcaaatc 


ggttcccttc 


ttcttccatg 




gatatMtttt 


24901 


cctgactttt 


ttcccctcct 


accaagcctt 


cctagtctct 


cccagcctca 


ggagcttgct 


24961 


cagccagaaa 


ggaacaaagg 


ctgcttccat 


ttcacaaggc 


agaagtccag 


ctgacaagtg 


25021 


gagtgcgtga 


gccagctggt 


tctgagccca 


gaagtcccga 




atttgtttcc 


25081 


aatggcttta 


ttccacatga 


ctttagtaaa 


ccgtactSaa 


tcaatttctg 


accttggtac 


25141 


tttgaagcaa 




cagatattaa 


gggaagaggg 


aagttaaggg 


aggaaaatcg 


25201 


aaggtcaaac 


tgtgtgtcaa 


acaaggtgct 




tttattttta 


gttgcctctt 


25261 




agcccatctt 


gccttttttg 


ttttttaaac 


aagaggtttc 


tgcactagct 


25321 


tccatcttcc 


agactcgtgc 


tgtctaatcc 


agtagccacc 




ggctactgag 


25381 


cacttaaaaa 


tgtgactagt 


ctgaatggag 


atgtgcggta 


agtgtaaaat 




25441 


ttttgaagat 


tcagtaccaa 


aaaataatat 


aaaatatctc 


attaaaattt 


tatgttgatt 


25501 


acaggttgaa 


atattttgga 


tgcatattaa 


cttcacttgt 


ttaaaatata 


ttagaaatgt 


25561 


aaaaattgta 


tatggggctc 


acattatatt 


tctattggac 


agctctgtcc 


tagagccaag 


25621 


ctcggactgc 


caaagattgg 


acatcctgtg 


actgcaagtt 


tccagtgagc 


ccttactcag 


25681 


cagcttgctt 


aggtggtctg 


tggttcatag 


aaacagagag 


gaggccaagc 




25741 


ggaacgggag 


aaaacagctc 


tcagggactt 




agtctgtaac 


aaataagcag 


25801 


tgaatgtttg 


aatttggttg 


gtggaaagct 


gggatgcaag 


tcatctctgc 


ctattacgac 


25861 


aaaagcctat 


cgaccccagc 


agccagcaca 


ggcaggctgc 


agctgaagca 


agcaatagcc 


25921 


tggagaataa 


acacaatatg 


aaaagctagg 




accgattccc 


acccacacac 


25981 


gcatattccc 


actccccctc 


ccacctttcc 


tcctgcccat 


acatgaggca 


caagggaaga 


26041 


agcagggagg 


agggtatgca 


gttcttagat 


agcaacagaa 


gcagctcttg 


agcttgggta 
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26101 gagaagagca ggcaaagatc acctcgggat gggagggagt ggtggagcac ccctttctct 

26161 tcggttggat ccaccttggt gaaaaaacag acaaaatata attttggtta gaaagctgat 

26221 gttctcatcg tggaaactcg gggatggttg cacgggtacc cactacctca tccctatgac 

26281 cagggctgtc agctaactgg cgtatgttgt ggatgagaag tgagaggtga aaacaagcaa 

26341 gtaatgttct gaataaacat catggtgggt gatccatcac tggctcccaa gtacttgcac 

26401 aaagttaaaa aaaatcattt tcttcttatc acagtgtgtg cttattatag atttagaaaa 

2 64 61 tatggatgag taaaaacaaa gaactcaccc attcctccag cacccagaga taaccaatta 

26521 tgtgtatatt ttttacttag aaacagttcc ccgttttctt ccagaaataa gatcatatag 

26581 tcagtttgaa catctttcga aggcattact ctttgcaaag attattaatg acagtctgca 

26641 ttccaaaata tgactacact acagtctacc tagtcaattc ccttttgttg ggcatttagg 

26701 tatcttctaa ttaaaaatta gaaagctttt ctgacagtag ccattctaat gggtgtaaag 

26761 ttgtatctca ctatagtttt atttgcagtt tcataaaagt tagtgatgtt gaacaccttt 

26821 tcaagtactc tgtcgatgtg ttcttttaaa agttattcac ggcccagttg cagtggctca 

26881 cgcctgtaac cccagcactt tgagaggttg aggagggatg atggcttgag ctcaggagtt 

26941 tgagaccagt ctgggcaaca tagcaaaacc ctgtctccac aaaaattagc cgggcatgtt 

27001 ggtgtgcgcc tgtcccatag tcccagctac ctgggaggct gtggtgggag gatcacctga 

27061 acctgagagg tcgaggctgc aatgagccaa gattgcgcca ctgcactcca gcctgggtga 

27121 cagagtgaga ccctgtctca aaaacaaaat aaaaaccaaa accaagctat tcatgggcta 

27181 tcagtccact gtaactaggc ttaaaaccca ttcacataaa aaaaattcat ttactacaca 

27241 aacatttgtt gaggatttaa caggtgtttg gcatgaggtc aggtgctcag atgttgtgaa 

27301 caggtctaac tggggcatgt gtcaatcagg taggtctgct ctaaccactg ctctgagact 

27361 cagtgggctg gaactggcag attcctcaag taggcatctt gatagggacc ctactggtcc 

27421 acttagggat ttctgagaaa gaaccaaatt tctgagcaag gaagggagtt aggagaaaac 

27481 actgaaagaa gcacctcttc ctctcaccat cccaaccaaa tattttcttg ggcaggcatc 

27541 tgagaaaaga ctcatctgga tgtaaaccag acacctatca tggggccttg accatcaact 

27601 gacccgccac aagtggttag tagaatgagg gctggccttg tccaaagctg taattagagg 

27661 gcactccaag tgcattcggt actgctcagg gctgtctggg tgcgctctca ggctgtgggc 

27721 ttggaggctg aggctgctgc agagcagagg aaaacttggt actcgacggt gccttattta 

27781 tttttgttag atgatccatt atcattataa aatattaaac atgcctaatg ctggaaatat 

27841 ttaaggcaaa tctacaaaaa aattttggta gactgtggaa attaattcac caatttaaaa 

27901 actactttta ggcgaggcat ggtagctcat gcctataatc cagtgctttg ggaggttaag 

27961 gcaggggact acttgaggcc agaagctcaa gaccagcctg ggtgacatag agatatcctg 

28021 tctctataag aaaattttta aaaagaaata cttgaaaatg ccctttatgt ttcaggctct 

28081 gtgcccctca aggaaggtgc aatagtgagc aggacacagt tctagtcctt acattgccta 

28141 ctcaagtctt aaaggaggat gggagaagat atatgcttag ctattccatt aaagatctag 

28201 agggtacagg gaagatggtc tattaccaat ttaaaaatag aaataatatt tagaataaga 

28261 agcaaataat aagttaggaa aaatatttgg agtctatatg aacaactcct taaagtcaat 

28321 tcatttattg gtgcccaaga aggaagaagg gctgtactct tatcaaacag aagcccttct 

28381 tctggtgcac acacacacac acacacacac acacacacac acaccattca aagatatctg 

28441 tcccatgtga aaacttactt ttcactaaca cttttttttt ttttttgaga tggagtttcg 

28501 ctctcgttgc ccaggctcaa gtgcaatggc gacttctgct caccgcaacc tccacctcct 

28561 gagttcaagc aattctcctg cctcagcctc ctgagtagct gggattacac gcatgcgccc 

28621 ctatgcccgg ctaattttgt atttttagta gagacaggtt ttctccatgt tggtcaggct 

28681 agtctcgaac tcctgacctc aggtgatctg cccacctcag cctcccaaag tgctgggatt 

28741 acaggcgtga gccaccgtgc ctggccttca ctaaaaattt caatcatcaa ctcttgtata 

28801 ataattttat tatagctata cttcttcatt aggtattgtc tatgaatgca gtcttccaca 

28861 gaaacaaatc ttttcaggaa ttaaagtttt ccttttaagc agtagtattc tgttttcttc 

28921 tagcatttgt ccatggaaat tttcctatat tttctaactc tttaaatttt tctacagagg 

28981 cacaaagcac agtttgactc aattaattta attccattta acccaataga aattcaaccc 

29041 aacagaaaca tctggtgttg tcctgcgctg tgacacacag cacagccatg ttcctgtctc 

29101 ctcctctgac ctgggactgc catctgtcac ttctctccca tgtcagtgat tttgcttctc 

29161 accagtctta actttagctg ttattaatct cctataaggt ttggaaccaa ccaaccaaaa 

29221 attactttaa actgtgttag gaaagaatca gtaggctttg agtacatgta aggtgctctg 

29281 ttagggagtg gggccatcgc taggggtgtt gtgacatatt tgacttgttt gcttaagttt 

29341 tctctatttc tggtttggga atttggctct gaggctaagg ctgccacgaa cctcagcctc 

29401 atggatgaca tatgcatatt tcatgctaat tctttcttcg ttgtatacat ttttttttat 

294 61 ttttattttt tttgagatga agtctcgctc tgtcgcccag gctggagtgc aatggcgcaa 

29521 tctcagctca gtgcaacctc tgcatcccgg gttctagtga ttctcctgcc tcagcctcct 

29581 gagtagctgg gattacaggc acacaccacc atgcccagct aatttttgta tttttatatt 

29641 tttagtagag atggggtttc accatgttgg tcaggctggt ctcgaactcc tgacctcgtg 

29701 atccgcccac ctcagcctcc caaagtgctg ggattacagg cgtgagccac catgcccagc 

29761 tattgtgttt ttttaaaagt aaatttcaga ggctttccag caaaaccctg gaaagcctgc 

29821 tagacaaatt ctcaaagagc tgtaacactt cctatacatt tactgttata aaattccagt 

29881 ttgtctattt ttcctttctt gttgacattc ttcttcaatg gaggaaaagc aatttagttc 

212 



PATENT 

Docket 524593008800 



29941 


tttatggtag 


cattacctac 


attagcagaa 


caacagaaat 


aatttaaatg 


tccatggtaa 


30001 


tggtaaatta 


ctatatgctg 




catgtgataa 


catgggcact 




30061 


caatgttatg 


taaaccccgc 


caaaaaactg 


tacatcgtca 


ttataactac 


ataaaaaaac 


30121 


agaattatat 


ggataaaaaa 


ttggatgaga 


atctggtaaa 


atgaaaatat 


ctattatgtg 


30181 


gagagattat 


ggatatattt 


acattttcat 


gtaatgctct 


gtaaagctat 


gattacaata 


30241 


cgtttaaaag 


atcaaggcag 


ttaaagggag 


tttttgttat 


aattaatcag 


acattatgcc 


30301 




ctagaaggaa 


tagaagatgg 


ctctacttgt 


gctgtctcag 


gaagatgaaa 


30361 


acagaggaag 


acgtccaaag 


aagtaaaata 


ataaaattta 


atactagcaa 


accacggtat 


30421 


tttgagcttg 


taatgacaca 


ttaaaataac 


tgtttctcat 


atgcattctg 


ggcatctgca 


30481 


atttcctcac 


tgcctgtgga 


aggggaattt 


actagaatgt 


agatggctcc 


aaagggttct 


30541 


ctaccccact 


Scaggcaaga 


agcctggact 


ttctatatag 


cccgagtgtc 


actcaggcta 


30601 


ctcaagcgtg 


aatcttcaaa 


aaccttggca 


gaaatactca 


ctccggcttt 


cgtttcttgc 


30661 


cagtttgctg 


ggataacttt 


tggtcgtttg 


tacatatggc 


tctggaggtg 


gcaaatcgga 


30721 


aatcggatgg 


aagtagaatc 


tgctttccca 




aagagaaaca 


agcagtatct 


30781 


tcagtgacag 


acaatgtgct 


atgaagactt 


acgtaacgaa 


aggcacagaa 




30841 


agaNaaccac 


agacatcagt 




atgcctagaa 


gtttacagaa 


aagctggaaR 


30901 


tgctacaaag 


gtcacgaatt 


agtacactga 




gRcctgcaaa 


tcaaagcaaa 


30961 


gtggttttag 


tgagagtgat 


taggatccag 


ccagtccctc 


ttaggagctg 


ggggctaagg 


31021 


tatgggacac 






atggcagaga 


taggcaactt 


agtatctgca 


31081 


ggccgtcagg 


cctcttacct 


acagtgaact 


gtttagaaat 


gtacataata 


agaagctata 


31141 




tttcagaatc 


ctggaatctc 


tggaaagtta 


actaaaatga 


gacccaaaca 


31201 


aagaacagat 


cagggaaaaa 


tgatccgcct 


ttttgggaag 


tggggaaggg 


ggattactat 


31261 


ttttaatttg 


aaatcatggt 


gggccttaga 


atggttagat 


agttagatca 


gtgcaatgga 


31321 


gtgtgataat 


gatggaacaa 


gaaattaaac 


gcaaacaagc 


aaaccacata 


tacaaacaga 


31381 


tttaccattt 


agttgctgcc 


ctatagccca 


gggagctggg 


accacacctc 


accttcacat 


31441 


ggagagtctt 


ggaagccatt 


tctaatagat 


gttgatggtg 


gaggtggggg 


aggtgcccca 


31501 


gcactgggcc 


tatcaggagg 


aaggggaggc 


ctgggtccac 


tcctgggact 


gtctactcca 


31561 


ctcctggatg 


gcaactgagg 


ggtagcaggc 


agggcccgag 


atgtgctgcc 


gtttctgctt 


31621 


actggaggag 


gtggtgggag 


ggggcctgga 








31681 


catccacatt 


ccattaccRt 


ggtcaccatt 


ggtgtacagc 


tgatgaggac 




31741 


catgcccttt 


aattagggtg 


attttctagg 






taaacacaca 


31801 


gaaacacaaa 




gtgtacacat 


gtatatgcaa 


aacaagtgca 


tactgatagc 


31861 


taaatgggtg 


ttttggcttt 


gaa Ltagcac 


tcagat Lgga 


gatggcacag 


tgaaattgaa 


31921 


aacaggtgaa 


aatctgttta 


cacggacaac 


cgtatattta 






31981 


ttaaagagct 


attgaactaa 


ttactgtgac 


atgatgaaag 


aattttttta 


aaaagaataa 


32041 


gatagttatg 


aaattatttt 


aggtcttcag 


aagaacaaag 


Ktctttaaat 


gcatagtttt 


32101 


gttgttaatt 


acagaagcat 


gtttctgtga 


tgtatatgat 




gcagaagtgg 


32161 


catcaggaaa 


ccaaatacca 


gtcatcctga 


gagcagtaag 


agtttcttct 


tggttcttcc 


32221 


tctttgggga 


ggcagataaa 


cacagggagt 


gacaaacagc 


taatcaacat 


ccatggctat 


32281 


aaatgctaat 


gtgaatcttg 


accctgagca 


agctggtacc 


ctatggaact 


tggtttccta 


32341 


gctgtaaaag 


agtgccagat 


ggtcacctgt 


ctcacagcac 


tgctgccagg 


aaaaactagt 


32401 


gaaaatgcaa 




ctatgtaagt 


acttgaaacc 


attttttaaa 


aaaatgtagc 


32461 


agtatggtat 


aaccataagt 


ttttaagttt 


ctaagaaaaa 


ttcaaggaaa 


tttttttgat 


32521 




aaaaccatct 




atcctccaaa 


tgcaggggct 


atttgagtag 


32581 


taagtaaatt 




aaaccaaaaa 


cttgagcatt 


ttccaatgta 


aatcaaaatg 


32641 


gccttagtaa 


ttatgcctgc 








ctgacatttt 


32701 


atgtgaatac 




ggtgctataa 


ataaatatct 


tattagctat 


agattcagaa 


32761 


tccaattagg 


aaccttaaac 


tgaacaacct 


gcccactgca 


gatatccctg 


acagaaagtc 


32821 






aggtgggagg 


cactgcccag 


ccctgattgg 


tctctcaagg 


32881 


agtcttcagt 


gcctcacctg 


ggagtggtta 


tttattaccc 




tcattgctgg 


32941 


agtcccaggc 


agcaagagtt 




ggaaaagtgt 


ctcatttgct 


gtggttttaa 


33001 


cttcattggt 


gataccacca 


cacaactgtc 


actacatgca 


aactcaactt 


ccaatattat 


33061 


ggggccctgt 


actacgtaac 


ttcatctcat 


tttcttttta 


aagtaaatgg 


tcatgttcat 


33121 


gttcctaact 


ctccaacctt 


gtggcaccct 


gctccaaatc 


ctggcaggca 


caatagaaaa 


33181 


gaaaacagat 


ttctatttcc 


cactggcaga 


ataacagaaa 


tgatcattta 


ttgaatataa 


33241 


ctatatgcca 


ggaaataaga 


taaccactat 


acatgcttgt 


ctcatttaat 


tcttataaca 


33301 


actctgagag 


gtacagggat 


aggagacaag 


gcctcagagg 


ttttggaagc 


ttgaaaagct 


33361 


catcagaaga 


ctgagtggag 


gagccaggat 


ctgactccaa 


atctattaga 


ttccaaggcc 


33421 


cactccccat 


aacactgaag 


ccaaacaact 


cagaatacac 


agggcctttg 


atgaactctc 


33481 


atacgctcct 


tgtgggaatg 


taaattggta 


ggaaattcct 


ggaaggcaat 


ttggcagtac 


33541 


ctattgaaat 


ccatagttta 


ctatgcacac 


tcactgaccc 


agatattcca 


cttataggaa 


33601 


ttaatccaaa 


ggaaatacag 


agatgtgtac 


acatattttg 


ctacaaaaat 


atatcactgc 


33661 


attatctgca 


acaggaaaaa 


tctagagatg 


gcccatatga 


ccaagtgagg 


ggattggtta 


33721 


aataaatcaa 


ggtacatttg 


taggatttaa 


tattaggtag 


ctgttacaag 


tcaggctgta 
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33781 gaataatcat atcagcaaac attaatgaga tactgttaaa taaaaagcaa attagcaaac 

33841 aatatatgta gtgggatacc aagtttgtaa aaacatgcat tttaaaaaga ctgaaaggac 

33901 acattaaaag aatgttatca atgattattt ctggatagtg gtggtagaag gattaatttt 

33961 aattttcttt atatttttca gtatttctat aataaacaag tatgacttac gtaatcaaaa 

34021 gaaataataa atgttatatg tcaatgcctg tcatattttg gggaagattt aatctgctga 

34081 ctcatccatt tggtagggcc atggcacaat ggtttcaagg tgtggttctc acattctgct 

34141 gcacactata atcaccaggg agcttttaaa tatcctgatt cccagtctgc accccagacc 

34201 aattatgcca gagactccgg gaagggaccc aggcattggt ggtttttaaa gctccgcaga 

34261 tgattccagt acgtgagcaa gtttaaagaa tggtgattat gaggttcctg aggtcacagg 

34321 gtcaaaggtc tcttatctct gcgtaaagga aaaaaatgcc ccatttccag acataataag 

34381 gtctgtacga tgagattcaa ttttaaaagt gggtggttct actgagttca tccataacca 

34441 ctataaaacg catcaagtga gcatattcta ctaaaaatgc ctattataat tcggagaggg 

34501 caaactctag gcaatcctca catttccttt catactctga aagtttgtcc ctcagatcaa 

34561 ggtttctcaa ctgtggatgg gggcattgga agggtctcag atgggcttca gcaggctctt 

34 621 caagccatgt gacagcaggc aaattttgag tttatgcctg agtatttttg taaagatagt 

34681 ctataccttt atttgattct ccaagggatt tatgtaccag agattacaaa gagcaaaatg 

34741 gactttttaa acattagtct ttaatgaata gggaaatggc ctcaaagcct ggcgaatgaa 

34801 gagagaagta caggagaagt tcattagctc ttgaagaact tcccctcttg ttggaataac 

34861 agagccctcc tgcgggaggt ggggacttat tttcccaatt aagaccgccg aaattctctc 

34921 tagggaggca gggtagtgga ctggcaagta cacttcagag atggaagatg aaagttcttg 

34981 cctcttcttt attaactagc tcgtgaccat ttaactttat tagctactca gtgtcctcat 

35041 ctctaaaaca ccaacagaaa tattggtccc actttccYcc ggggtttaca cgaggtcacg 

35101 atcacacgtg tcgtgtgcca cttaaaagca caaagcagtc tgagtttact tatgcctgct 

35161 tttgttagac tatcttgact gacaggatta ttggtacatt tgggcaggct gggttttgga 

35221 agcaactcac tccacgtctt gtcatacctg atcggcctgg cgggtccctc actggaggtg 

35281 ggggtctctc actgggcggg ggaggaagag gacctgaacg tcctggcgaa ggtaacgggg 

35341 gcgtggacga actgagggac agattccgct gtgggagtct tggggtttcg tcattgccgc 

35401 tggaacttgg aggcagagga ggcggcccgg gcctgctggg aggtggcggc ggaggtgggg 

354 61 cctgtgagga ggccgaaggc cgcggagtgg aaggcactgg aggcttgttg ttctgaggag 

35521 gaggaggggg aaccgcttcc ctgtggatgg agggcctgtt gcccactgga ggaggtggtg 

35581 gagggggttt gtcatccaag gccctgctgg gggtaggcgg caggggaggc cggttggaga 

35641 agggcgagga ggagctcaag ggggactgac gtattgagcc tcctcccaaa gcagtgccgc 

35701 ggtttccagg gaaaggggga ggagtgggcc cggggctggg ctgcctgggg cctccgggca 

357 61 ctggtgggga cccccggttg tgcggacttg attgaatggg tcttggagta ctaggtactg 

35821 gaggaggaat gctatcaggc tttgagccca cgtcgggcct tgggggcggc attcggttcc 

35881 tctgaggctc tgggggacca cttctgtggc ctggagaagg cacaggaaac ctccctgggc 

35941 cacttggggg tgaaaagggt ttcgcagatg tggatcttcc tcccggtggc aacaatggtg 

36001 gtcggcttcc tccagaatct gaagaacagg aaaacaaaca tcagttagga aatcaggaac 

36061 cctgaagaaa tcagagagct agagtctgtt cccagtgact ggaagtccct tcctcagagg 

36121 gctataaaat acaggaaact attatttata taaattgggt tttgttggtc cttcttggga 

36181 gcagaaaatc gaccaWagct ctatttacct gcgagtccca acttctacag cctatgagct 

36241 ttcaaaagga ttctgcaaat atctcttagc attatgtata ggcaagagcc aggatgaagt 

36301 gggcgagagt tctggtgaga tgcctattca ttatgagagg acaagaacaa gatggcattg 

36361 gtagaatcat gattttcatt tttcctcatc accatctctg tctcccagcc cttgtacctc 

36421 tcagttttga aactaagtca gctgtcttag gtgaaaaaat taattatccc aatgtaaatc 

36481 tccaaatgtg agggcttatc tagtccctat gaagagaaat gccccaaaaa aagtggaaaa 

36541 Mtgtaagggg aaattataag aaaagagtta tgactgcaat aagaaaaaac taagaaagga 

36601 aaaagaacca tcagtaaagt ttaattgtaa gagttgacac cagtggatgg aattcatcta 

36661 caaagaagca ggcaactaca caactttttt ttggtaccac gtcaacctct gcttcagtat 

36721 tggcaggaca gaataatccc ataactgctc tggttcaaca agggagaaac taaaggggga 

36781 accaaagaga tggaaaattt caaaccacca tcccagaatc tcttggaact caaggtaatt 

36841 ctgaaaaaaa aaaaaaaaat ctacccattt atgagttaat aagtgtacca aataattttg 

36901 agcacttgct atgcgcctgc cattaatcta gagactagag acagaggagt aaacagaata 

36961 gaaaagattc tgcattcctg tagtttacat tcttgtgggg ggagataaac aataaaccag 

37021 gaaataaata ctttcagata attatatgta ctaaaaagac actaaaatag gccgatgaga 

37081 tcaagagtgc ttggagaggc cagggtacat ggagtggctg gggacagctc ttctgagaat 

37141 gtgacatgtg agctgaggcc tgacaagaag gagtcagcca cggaaagatg aggaagacca 

37201 gcactttggg cagggttggc cagcaggtgc agaggccctg aggtgggaaa gagcttcaag 

37261 ttcaaaaacg ggcccatgtg cccggggcac agtgagaatg ggagagatcc atgggaagtg 

37321 gagcctgagt ggccagcagg ggttagtcac aaggagccct gcaggacaga aggggttccg 

37381 attttatcta aggcacagga agaagcattt ggacagatgt atacagtgga gtatcatgaa 

37441 cttaagagag aactttcttc ttcttttttt tttttttttt gagacagtgc ctcctctgtt 

37501 gcccaggctg gagtgcagtg gtgcaatcac ggctcattgc agcttcaact tcctgggctc 

37561 aggcaatcct cccacctccg cctcctgggt agctgcgact acaggcaaga gccaccatgc 
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37621 


ccactaactt 


tttgtttttt 


tttagtagag 


acaggatttt 


gccatgttgc 


ccaggctgtt 


37681 


cttgaatttt 


tgggcttcag 


ccatctgcct 


gccttgacct 


gtgaaagtgc 




37741 


ggtgtgagcc 


accatgcctg 


gcccatttta 


ttattttatt 


tttctttgtc 


ttttgcctta 


37801 


atttcttcac 


ctgttgttaa 


agtactaaat 




atcagctgcc 


ttaaatcctt 


37861 


ttggtgagtt 


ttaaataaat 


ttaaattcaa 


atttaaatgg 


tggtctggca 


agatagaacc 


37921 


tctcatgtga 


ctgagtttct 


ctctagattt 


ggaccattca 




agtaggctaa 


37981 


ccctgaggat 


tcagtgattc 


catattcatg 




agtttcattc 




38041 


gacatcttat 


aaaaggtcta 


aaaatgaaaa 


ttattataac 


atgatcaaca 


ttacaaaagc 


38101 


agttttatgg 


taaaatttct 


tgagtttctg 


tagtagctgg 


gagagagcct 


catgccctct 


38161 


gcaaagtttt 


ttatctaggc 


attcatgagc 


aagttcagtt 


tttttctacc 


atcaggttca 


38221 


tagacaatcc 


tgaaggactc 


atgtccatgg 


ctccctgcag 


agactcctga 


gaaccactgg 


38281 


cactgaaata 


ccaaatatct 


gtcatgcaaa 


acactttttc 


agatttagtg 


agatttgtaa 


38341 


tcatattcca 


caagaYgtgc 


tccatcgtgt 


ttgaaaagcg 


gctcacaagt 


atttactcta 


38401 


ctagacagct 


gggctacctc 


acaaagaaag 


ctgaatctgt 


caggtcacca 


ggcagatttc 


38461 


cagggccagc 


aagttctatt 




ttttcttccc 


actccagcta 


accctttaga 


38521 


aaagtaaaaa 


aaaaaaaatg 


tacaggttac 


ccccaaagac 


actgggtgaa 


aatttcatag 


38581 


ttctgtgtag 


ctgtctgatc 


ctggttaata 






gagtctctta 


38641 


taaaacagtg 


gtaatattta 


aaacaatgta 


caatatttta 


ataagggcga 


agagccttag 


38701 


aggctatgac 


cagcctccaa 


actgccaaac 


tctgccttgt 




tcagagacag 


38761 


ggaaactctc 




tccctgttgg 




cagcttcggc 


attccagcct 


38821 


ggaacaatcc 


tcccagacct 


ggaggtccgc 


cccctccaaa 






38881 




gccaaatccg 


ccgcctccac 


caaagccacc 


accaccgcct 


ccagcaccag 


38941 


ctcctttagg 


ttctgtagaa 


gaagagacac 


ccgacagact 


atgccccctg 


gtctggccca 


39001 


ggtaaaccat 


aaaacaacag 


tacaacaggg 


agctggccgg 


ctctcggcct 


ccagtggaca 


39061 


actgggattt 


cttcattaaa 


atgcaggatt 


ttaagagttc 


cctcagctca 


gtcagaactg 


39121 


cccgctccag 




gcccagtggt 


ggaagaaacg 


aaaataaagg 




39181 


cccacactcc 


ccacttgact 






tctgtttgtt 


ccgtatccta 


39241 


agatttggca 




tcttcaggct 


gggtgc-agtg 




gtaatctcag 


39301 


cactttggga 


ggctgaggtg 


ggaggatcgc 


ttgagccagg 


gaggtcaaga 


ctgcagggag 


39361 


ccaagactgt 


gccactgcac 
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gtgacagtga 


gaccctgtct 


cagtaaaaag 


39421 


gatcttcaaa 


gaaagagggt 


cgcaagggag 


gaggagatgc 




gagaagaaag 


39481 


gaaagagtta 


aaaagaaaag 




atctcataat 


ttcacaaata 




39541 


caggctaggc 


acagtggctc 


acacctataa 


taccagcact 


ttgggaggct 


gagactggag 


39601 


gatagcttag 




tttgagacca 


ccctgggcaa 


caaagtgaga 




39661 




acaacaacaa 


caaaatgtag 


ccaggcatgg 




ctgtagtccc 


39721 


agctacttaa 


gaggctgagt 


gagaggatca 


cttgaaccca 


ctgaggctgc 


agtgagctat 


39781 


gattgcacca 










aatatccaca 


39841 


attgagttat 


actttttccc 


atcagtattt 


ttcattttat 


gtgttttttC 


ttaaaattaa 


39901 


gaacaaattc 


actaagcagt 


attaagcctg 


cttttttcat 


ttaacacttt 


gttagcactt 


39961 


cttgtgtcat 


actctttgaa 


aacatgagtt 


taaaggattc 


tattgtattg 


tagaacatga 


40021 


atgtattaca 


ttaaaattta 


tttaactact 


catttgatgg 


ccctttagat 


tgctattaat 


40081 


tttttaatat 


catgaagccc 


aatagtaggc 


tttagtaatt 


taaacattct 


ttgcaatttg 


40141 


agagggtata 


aagatcttgt 


tttattttga 


atttatctgc 


aaaaaattgt 


gaaagatttt 


40201 


gatgggaggc 


aaacaaacaa 




agattactga 


gtattctgtc 


tagtcttctg 


40261 


ggttactttc 


cattgtcttt 


gagccacagt 


atcttatcac 


tctgaaaggc 


atagaaaact 


40321 


gatactaatg 


caatggtatt 


tgtccaaaga 


agtgcaaatt 


agttgtgttt 


aagccatgct 


40381 


tataccctct 




tatctcttaa 


tttatgtatg 


tatgcatgtt 


tgtatttatg 


40441 




ttatttaaag 






gttgagtttt 




40501 


tatatgaaat 


ctacaaatta 


atctgggaga 


actgatactt 




tagactttcc 


40561 


atttggagat 


gtggtatatt 




tttatgtctt 


ctggattttt 


tggcaaagtt 


40621 


ttttagtttt 


tatgatatac 


attacacatg 


ctttttgtta 


gggttacttc 




40681 


ttgtttgctg 




agggatgttt 


ttcctgttat 


attttgtaat 


tggttatttt 


40741 


tggcaccagg 


aaattgtatt 




taagccactt 


tgctatgttt 




40801 


atttactaaa 


aatgtattat 


cttgcatttt 


ctagtatgca 


catggtcttc 


aaataatgac 


40861 


agtttaaagc 


ctcctcttct 


ctaagagttg 


tatgtcttat 


ttctgtttta 


tataagtaat 


40921 


tactttgatg 


ggtaaatttc 


cataacaatg 


taaattatta 


acgtttctaa 


aggcaatcat 


40981 


gttctgatat 


taatgagaat 


ccctctgata 


tttcaaagtt 


aatatgaatt 


attggtttga 


41041 


aataggtttt 


ttccctttct 


aaatattcag 


tctgtggatc 


cttctatttt 


aggtttacaa 


41101 


gaatttatta 


tagcatgaaa 


ttttatcaaa 


tgcctattca 


agatctactg 


aggctttttg 


41161 


atggtctttt 


ttatttgata 


tgatggatag 


actttctaac 


attaaaaatg 


ggataggcca 


41221 


ggtgcaacgg 


ctcacacctg 


taatcccaac 


actttgggag 


gccaaggcgg 


gtggattgct 


41281 


tgagctcagg 


agttcaggac 


cagtctgagc 


aatatggtga 


gattcccatc 


tctacaaaaa 


41341 


atgagccaaa 


tgtggtggtg 


catgcctgta 


gtcccagcta 


gttgggaggc 


tgaggtggga 


41401 


ggatcccttg 


agcttgggag 


gtcaaggatg 


cagtgagctg 


tgttcatacc 


attactccag 
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41461 


cctgggtgac 


aagacaagac 


cctgtctcca 


aaaaaaaaaa 


agggggataa 


accctggtgt 


41521 


tggtgaatta 


ttcttgtaac 


atctgattga 


tttagatttg 


ttttttggta 


ttttagtgtt 


41581 


ctcttatcta 


tgatgataag 


tggtccataa 


tagggtttct 


taattataaa 


cattttggga 


41641 


cagataattc 


ttttttgtgg 


gtggctgtcc 


tgtcctgttc 


tttacagaat 


gtttacagca 


41701 


tccctggcct 


ctacccacta 


gatgtcagta 


gcagccctcc 


ctgtccccca 


aagtagtgac 


41761 


taaaaatgtc 


ttcagacatt 


gccacatatc 


ccctggaatg 




cctcagttga 


41821 




tgtacagctt 


tcttttttta 




ttgtcaagtt 


ttgacattag 


41881 


gatcatgcca 


atttcattac 


aattattaga 


cagccttcca 


tctcttaata 


tattggggaa 


41941 


tgacttatac 


agcatttgaa 


ttagctgttt 


cttaaaattt 


gaaagaattt 


gctaataaaa 


42001 


taatctggct 


ccaaaacttt 


ttggagagaa 


agtaatttaa 


taaagttttt 


atcttttccc 


42061 


ttgctcattg 


aggtttcctg 


aataaatata 


tgcttttctt 


agaaaagtac 


tttctttaat 


42121 


atcttaaaac 


attttagcag 


ataactttat 


tacactactt 




aaatatgctt 


42181 


tgaatctctt 


attttatctg 


ctttctgagt 


tccactttta 


ttcattttta 


tttccatttt 


42241 


ctggattagg 


tttatcataa 


atttgtgtta 


gttctgtatc 


ttttctagat 


gtggagcttt 


42301 


ctgagatgct 


tatggtagct 


ctgctgtgga 


agaaataatc 


tgataataac 


tgacaagaat 


42361 




aacaggataa 


atcatataag 


actaacaatt 


tctagaagtg 


tatgcaaaat 


42421 


tgtttccata 


taaaatttaa 


aaattttgct 




cccttgtcat 




42481 


ttcattgatg 


aatgacacat 


tttggaatac 


tgcacttcac 


aggacacgtt 


tacatggtac 


42541 


tgaaacttta 


gagggactcc 


tgcactatca 




attactgttc 




42601 


ttttttgaga 


tggagtttca 


cgcttgttgc 


ccaggctgga 


gtacaatggc 


acgatcttgg 


42661 


ctcactgcaa 




ctgggttcaa 


gcgattctcc 


tgcctcagcc 


ttccaaatag 


42721 


ctgggattac 


aggcatgcgc 


caccacaccc 


ggctaatttt 


gtatttttaa 


tagagatggg 


42781 


gtttctccat 


gcctcaggtg 


atcccagcct 


caggtgatcg 


acttgcctca 




42841 


gtgctgggat 


tacaggtgtg 


agccactgtg 


cctggcccat 


tagtgttctt 


aacctgcaac 


42901 


atctgtccat 


ctttcagaaa 


gagaagctaa 


agctgaggat 


taagctttca 


gattattttt 


42961 


tcagtaatta 


aactgtagga 


cagggctgag 


ttatcacaca 


taaccatggt 


caacattttg 


43021 


acatacagcc 


cagggaagtt 


tcacatgcaa 


acagatacaa 


aactgtggat 


aaacactgct 


43081 


gcttgcaaag 


agcttgtgac 


agcagtatag 


gtgtccagtt 


gagtgtgtgg 


acaagggcct 


43141 


gcactggact 


gtatcttcct 


tccatcaagg 




attaaacatc 


atggaagaga 


43201 


gaaggactaa 


cactatttcc 


attaaataag 


agaagtggac 


attgaagaat 


acaattcttc 


43261 


aaggtttcca 


ctagtggatt 


uaggsatagg 


tctagactgt 




tcaacagagc 


43321 


cctaggctcc 


ctcttgcagt 


gaggagaacc 


acaggcctct 


gtcctagagg 




43381 


tggcctcata 


ccagggacca 


tgattcagat 


ggctattgga 


gggcttggag 


ggctgaggga 


43441 


ttagagggaa 


tatattataa 


ccacattcgt 


tttgtgggca 




caagtcagac 


43501 


tgtgtcaaga 




ttagttcctt 


tttttttttt 


gagacagagt 


cttgctctgt 


43561 


tgcccaggct 


ggagtgcagt 


ggcacaatct 


cagctcaccg 


taacttccac 


ctccttggtt 


43621 


caagtgattc 


ttgtgcctca 


gcctcccgag 


tagctgggac 


tacaggcatg 


tgccaccaca 


43681 




ttttgtattt 


ttagtagaga 


tggggtttta 


caatgttgtc 


aaggctggtc 


43741 


ttgaactcct 


ggcctcaagt 


gatccacccg 


cctcagcctc 


taaaagtgct 


ggaattacag 


43801 


gtgcgagcca 


ctgcgcccgg 


ccatagttcc 


tttttgaaag 


cagtgcattc 


tcactcgcag 


43861 


cactttgccc 


ggtaacagaa 


caacattcaa 


aggccttatc 


taggtctttc 


acttttcctt 


43921 


tttcctccca 


aaccagtagt 


ccacctaact 


ctgatccttc 


ttcttccttc 


tctactcatt 


43981 


aggtatttct 


cccagaaagt 


tccctgaagc 


acttctaatc 


ctttactttg 


caaagattct 


44041 


gcctcattat 


tcacttgttg 


acaaagatcc 


atctggtgat 


tttggaaggt 


cagtctattt 


44101 


cctgttccgt 


ccaaatggga 


tctgtagtct 


aggatgaatc 


ttggggacat 


ctggcaggca 


44161 


aaggaagggt 


ctaggaatgt 


gaggagacag 


gcttaagatc 


tacttattaa 


ttgccagtag 


44221 




atggattatt 


ttttgtcctg 


ttgtaaatgt 


taataagtag 


ctttgttcca 


44281 


gaaagtacct 


cagacttagg 


tgggttgata 


actgaagttg 


tgacctcatt 




44341 


ctaagctcct 


aataattgta 


tcttacactt 


gaattacact 


ttccagacaa 


caaaacattt 


44401 


tacaggcatt 


atctcatttg 


aagctcatga 


caaacttgtg 


aggtcaatag 


aacatgtatt 


44461 


atcatctcca 


ttttaaaatg 


aagaaaacaa 


ggcttggaga 


tggtacagga 


tggatgtgcc 


44521 


aggtcttgaa 


cccacagctt 


ttgattccaa 


ggctagggct 


ctttccatat 


tttatgctgc 


44581 


ctcctcatct 


gtggtgccag 


gagcaatggg 




gaaagtgttg 


tgaataatgc 


44641 


agagaattgc 


tgctgtgtat 


gtcttggaca 


aagaattatt 


atactggctt 


cttgcagcat 


44701 


tagaggggaa 


cccaagccaa 


agctgcggcc 


tacagggagt 


gatacagtcc 


cttattttgc 


44761 


tagctttgca 


gctgttgtta 








tggtgagggt 


44821 


agggttgatt 


attaggccat 




tctccatggt 


agatagcctt 


tttttactta 


44881 


ctgtccagta 


ttggtgcact 


tctgtcattg 


gtgaccgtct 


tctttagttt 


cttccctttg 


44941 


ctgatatcag 


aaaggagagc 




gcctgctctg 


tcttattcaa 


ggtaggcttc 


45001 


tctgtattgg 


cctgaaaggg 


agccatacaa 


acaagtagtc 


atctcttggg 


ttaaaatcat 


45061 


gcattgtaac 


actcggctgg 


gaaaggttgg 


gtacgggaag 


cttgttgtta 


aggttcttgg 


45121 


tgataggttg 


taaattctcg 


acaagtttta 


gaccccatat 


ctttcttttt 


aagatccaga 


45181 


cgtttggaag 


cagatgcagc 


aataaattat 


gttcattttt 


aagggaggaa 


gagtcagtcc 


45241 


ttgattaaag 


tctctgaaaa 


ttcagaccac 


aatctgactg 


aaactaacag 


ggccaggtta 
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45301 


gggtgagatg 


actagacacg 


agaaaagaat 


tttaagtctg 


ggaggattct 


gcaggacatt 


45361 


accagacgtc 


attcactaga 


gggtaccctg 


aagaataact 


tccttttccc 


atcttttaga 


45421 


actaccccag 


tgcaagggaa 


aaactgtctc 


tagcaaaaag 


agtcagctgt 


atgtttttta 


45481 


aacccactaa 


agttctagaa 


aataattccc 


tctgtgtata 


ttgecaaaga 


tgcttttttt 


45541 


ctctttttaa 


gtcagattta 


ttaaggtgta 


atttacaYat 


agtgaaatca 


ccctttttag 


45601 


ttacagctct 


atgagttttg 


acaaacatat 


acagttgtga 


aaccaccgtc 


acaatcaaga 


45661 


tatagaatat 


tttcattact 


tcaaaagttc 


cctcatgtcc 


tgttggcatg 


aggtgtttct 


45721 


gatgtttaat 


tctgatgaaa 


gcttagctca 


tggaaattgt 


ggaatggaca 


aaaatgctgc 


45781 


tttaacatgt 


ctgattattt 


tcttatattt 


ccagaattcc 


taggaaagat 


ccctacctac 


45841 


tatgaaattg 


ggatcttgtt 


ccttcaggga 


gttggggaca 


ctaagagacc 


agcaaatgga 


45901 


cttagatgta 


ggcacctgcc 


tgtgtgcctg 


tgtctatcac 


acttggaaac 


tggctaggtc 


45961 


ttgtctgtct 


cagggagagt 


ctggctgccc 


caaacccaca 


ggtcctttct 


aggctggccc 


46021 


cagcccttct 


gacagggata 


tgatttcaga 


tttgccagtt 


agggecacag 


gaggaaaagc 


46081 


tggggaaatg 


tatggctcaa 


taccttaccc 








46141 




ttatgttgcc 


taggctggag 


tgctgtggct 


attcacaggt 


gtgatcatca 


46201 


tgcaatacag 


cctcgaactc 


ttgggctcaa 


gtgatcctcc 


tgcctcagcc 


tcctgagtag 


46261 


ttgggattac 


aggcacgagc 




ggcctaactc 




tagcagagtt 


46321 


agaggcaaag 


gaagaactca 


gaaaaaccct 


gaagtaggct 


aaccagaatt 


gcagtggtaa 


46381 


agttggaagc 


atcttgaaat 




tgaagtatta 


ettgettatg 


ataataatag 


46441 




ctctgtgcca 


ggcactgttt 








46501 


cccttatcaa 


ccctgtgagt 




attttacaga 


caaggaaact 


gaggtatagg 


46561 




catttgcccc 


aggcacctag 


ttagttgagg 


aggagctggg 


attcaaaccc 


46621 


tggcagtcaa 


gagcct tccc 


tacaagctga 




aatgtgggct 




46681 


cctccccatc 


cagccccaac 


acaccgctga 


ageatgettg 


ttaaaagttt 


ctctgctgtc 


46741 


cttccagaaa 


tgctctctgc 


atacacagtt 


tgettttget 






46801 


ttctgcaact 


tgtttgtttt 


caacttaaca 


tactttggat 


gtcctggaaa 


agagctctta 


46861 


acattacctg 


ctgtct teat 


tttaaggatg 


aaaaaactct 






46921 


gatgtgtcac 


actggatctc 


ttaacagttt 


tgggtcagca 


accttcagta 


gcctcctgtt 


46981 


ctgcctcaaa 


atttattttg 


acagctgacc 


tccctgggtg 




tcatgttcag 


47041 


ggcccttaat 


tatgttgttt 


cacaagggca 


gtgttctatg 


atggccacca 


acccaccttt 


47101 


tccctttctt 


catctctata 


ttctatttat 


ccaaaatctt 


gctttgaatt 




47161 


ggatagaaat 


gagttgataa 


gataagcaag 




cttcaagcat 


tctggtataa 


47221 


gattcatgat 




ttctcatacc 


acctgtgtta 






47281 


aagtcagttc 


actatagccc 




ggaaacatgg 


ataaatgaat 


ectgetatgt 


47341 


aagccagatt 


ggaggttctc 


aaacttaccc 


a Lg tgaagga 


ccaacttttt 




47401 


tgtttttttg 


cgacagagtc 


ttgctctatc 




gagtgcagta 


gtgeaatcac 


47461 


agctcactgc 


agccttgacc 


tcctgggctc 


aaacaatcct 


cccatctctg 


cctccagagt 


47521 


agctgggact 


ataagcaege 


accgccatgt 


ctggctggct 


aatttttaac 


attttttttg 


47581 


tagatatggg 


ggtctcgcca 


tgttgcccag 


gctggtotcg 


aactcctggg 


ctcaagttat 


47641 


ccttccaaag 


tgcacgcctg 


gccaaggacc 


agtcttttga 


aaaatatttt 


catcaggaac 


47701 


tgacgctttt 


gtaaaataac 


aatgaattat 


tagaaaaatg 


aattagtttt 


ttaaaaaaga 


47761 


cacacaacat 


ccaatcttag 


aaacagaaaa 


ctactgtcaa 


attgetagaa 


atgcttctaa 


47821 


atgcttactt 


tcaacttttg 


tcctcatcac 


tttggggact 


cttaaaaagc 


agttggaagg 


47881 


ccacactctg 


agtaacaata 


agctaattaa 


taggcagttc 


ttctcactag 


gtttcaacct 


47941 


cagatgagtt 


atataaatgt 


gtctcatgga 


aacctggggc 


aagaaacttt 


ctctccaagc 


48001 


ctcagtttcc 


ccatgtgaaa 


atggtgaaaa 


tgaaggaacc 


atcagtgtga 


ggctcctcct 


48061 


cagtgaaggc 


ttcacaagct 


ggagagggct 


ttgtaacaga 




gggcctttcc 


48121 




gtggagagtt 




tgaagagggc 


acactaactt 




48181 


gtctatcaaa 


ggagcaggat 


gagcegggea 


cagtggctca 


cgcctgtaat 


cccagcactt 


48241 


tgggaggccg 


aggtgggtgg 




gttaggagtt 


caagacaagc 




48301 


tggtgaaacc 


ccgtccatac 


taaaaataca 


aaaattagct 


gggcatggtg 


gtgettgect 


48361 




ctacttggga 


ggctgaggca 


ggagaatcac 


ttgaacggga 


ggtggaagtt 


48421 


gcggtgagct 


gagatcgtgc 


cattgcactc 


cagcctgggt 


gaeagagega 




48481 


aaaaaaaaag 


accaggatga 


atccactgaa 


gaaattcttt 


caggaaataa 


acatctaaat 


48541 


gcctaaatgc 


aagtatagat 


ttaaaggagg 


atgtgaatgt 


gtatggcaga 


ggtggtggag 


48601 


ggagatattt 


gtcaaaaaca 


gattgggaag 


aagaggggaa 


aaggcagaaa 


aaaagaaagg 


48661 


agtgagaccg 


gaagacactt 


taatggaatg 


cactgcaggc 


agagacctgg 


gtttctagac 


48721 


cgtccagccc 


agaagttaaa 


ggecagacat 


tgagttcatc 


tgaatgaaaa 


cagtgcacac 


48781 


tggtctcaga 


actgatcctg 


caaaccctat 


cttgggccag 




tgcgcagatg 


48841 


cggcagaaaa 


cacctcatca 


gccacattcc 


acccttgtac 


tatccatcac 


acgagacctt 


48901 


aaacaaacaa 


aacccttcgt 


gttgtttgta 


tttgctgggt 


ttcaggattt 


ggcttaccct 


48961 


gggcactggg 


aaagcctgtt 


gtatcacatg 


tgagccagaa 


tgcaaacaca 


tttaatacaa 


49021 


acacatgcac 


gccaggtttt 


ggcttcattt 


ggcttgcttt 


atgcatagaa 


agtgtttggg 


49081 


gaggagacac 


tcaccagtgc 


aaacgtcggg 


ggcggcgggg 


gtgctggagg 


gggagggaca 
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49141 ggcatcttgg gcagttatgc gttcaacagt cttgctgata aatctggaaa aacaagaatg 

49201 cgatcatgta ttagatgtaa tcttagtaat actgtcctaa tctgtcttca ctttcccacc 

49261 aaagtgacag ctccacctag ctcaactctt agaagagatg ggcttacctt tacacctcac 

49321 tgctaaaaca ttactgttct ggaaggatcc cggcagaggg gcttctgacc cgaggtgctt 

49381 ggagagaatg gaggccacat ccagtgcctt actcggctcc attcccccac ccactacagt 

49441 aggccatgac cgacccaggt gggcccagtt aagcaggaag gtctcacaca actgctagga 

49501 tgtatcctgg ccaagtttca ctgaaaacaa attcacttca agtggcttct cctcttcgct 

49561 aatttccatg acaatccttt catgctctcc caccccctct ggctttctcc tcccattctt 

49621 cctgacattc gccWagtctg tgtgtgcact gcaggaatat gaaaatgaat ctacttctag 

49681 tcccgccctc aaagttccta gtcctccagg gagagggcat ggagaatgtc aggtggaaag 

49741 cagggagcag cagctgaggc ggggtggacg tgtKgggggt caaccttatg tttggagcac 

49801 tcaaagacca gccatcccta tctctgtgct ccttagcatt tcctcagagg atctaagcga 

49861 aaacagagcg ggcatgagaa gtcagaccta ggactcccag gctgtttacc agaaatgcat 

49921 ttcatttaga agagcctgtc ttagctttgt ttgggtaaaa aattatatat aaataaaata 

49981 aaaaagaaga gcctttctgc agagtgtgct tgctctgaaa acaaagggaa gaccagattc 

50041 cgtagctggg taggaaagtt tagggacccc aggtgggtga gggggcaggg cggagagggc 

50101 agcctggcaa acaccagggc caggagagac gatggccagg aagtgcctgg tgagttacac 

50161 cagccaggag ccctctcccc atttcctcta atccttgcag tcctgttcct tcgcctcact 

50221 agaacccctg ctccctctgc cctgtctagg acaacgcctc acccactgtt ctcatcccta 

50281 agcaatgcca gcttctccca ccccatcctt gctacacaaa ctgtggtcct ggataggcag 

50341 cgtgggcacc acccagaagc tgttagaaat gtcaactccc agtccctttt gcccccagct 

50401 gaattcgttt cagcatttta acaagatccc tgggtgattc atacgcacta aagccctatg 

50461 tagagatcga gccttaagcc agcgggcagt ctgggtcact ggccacctga ataacattat 

50521 ttctacagga catgtgtccc aaattttaaa ctgcagaatt atatttcttt aaaaaatttt 

50581 tttaaatttt tttttggaga tgaggtcttg ctctgtcaca caggctggaa tgcagtggca 

50641 taatcatagc ttactgttgc ctcaaattcc tgggcctaag caatcctcct gcctcactcc 

50701 tgagtagctt agctaggact gcaggcatat gccaccacgc ctggctaatt tatttttatc 

50761 ttttattttt gttgtgatgg gtcttgctat gttgcccagg ctagttttga actcctggcc 

50821 tcatgcgatc ctcctgcctt agcctcccat agtgctggga ttacaggtgt gagccactgt 

50881 gtcaggcttt ttaaactccc aatagtccct taattgcaaa aaacaatttc ttagaattta 

50941 aaatattcat ttagttcaac cactacaagt taatgtggaa aactgaaacc taaacaaata 

51001 ctttctattg agataatgct aaatggcttg ctttctgtga acagaaatgg actggagaag 

51061 ctaaaaaaga cactgctgga cttgtcacag ccgccgggaa acaagaatta agacagttYg 

51121 gaagagtccc attcaaagtg ggcggtctag aaaatgaaaa ttttaaattc cacagcagca 

51181 Rcagcagctc tcatgtatgg agaatctgct ggatccaggg ctctatcctt gcgtggtctc 

51241 tgactcctaa gacagcggaa gccagcatcg ctgtgctcat ttgatagact cagagaaatt 

51301 aaatcactcc ctaaaacacc ctgaagcaat tcattcagtc atgtcctttt gcttcctgct 

51361 cttctgctgg ataacactgc ctcactcact cactgccctt ttaatggtct gataaacact 

51421 ttcaggcagg cgaattagtg ccacagctca cctgttaact aggctggaat ctgttttcag 

51481 taagagactg tctcaggcaa ggattctttt aaagtctgtt tcttaaattg ctctttctgg 

51541 catgacatca attagtcacc catagggcca catgggcatt gtgagcagga ctgggtgcct 

51601 gtgttagggg gtcctccatc aaggggcatc tccagcggca cattcagagg cYttggagtc 

51661 agacgtctcc taggaccagc aggaacgaaa gggatctgat tcaggcctga ctactgcgaa 

51721 agatgctgga gccaaatcaa tggtatgatc agagttggga aaggcttacc aaggaagggg 

51781 gatagcctgg tctgcccggt gggcccaaga gatgggctgt gggaacagtg catccacgtg 

51841 cttggttgat gaaaaatccc tcaagactat tttgtctgac tccacgttca ccgattaact 

51901 ttctgtcatt ctgtgatcct aatatctagg aaagggtgga tattctggtc aactaacagg 

51961 aacctcttat gggtatggtt gtcatgagtt cggctctcgt aacagagatc aaattgaact 

52021 tctgtcctgc acagcttagg gggcagactg tggaatgggg accctttcag gggctgccac 

52081 cctgaaaggc ctccttaatt attttacaat tctctgttgc tgctgtttta gtactgtctg 

52141 tgcactaact gacttgtata ttaacttctg gatgacagct ccagggaggg cgtgttaact 

52201 tcatggtcca gagggctagt gtgggagaaa tggcaacagt catggctggg gccagagcca 

52261 aggccagatt gcagaaatta gcaggcaaaa acaaggttca gggagcaaga tgctattaaa 

52321 gggtctgagg tattgaaaga agtgctgcct ttccttcctg gccacttcag atggacagtg 

52381 gggagagggt ctacgggtga gggctctcac tttttagagg gtgatgcaga actaagtgct 

52441 ctttcctctc ttcctctgcg aacttgtttg catggcttgc tttccctggc cccatctctc 

52501 actcccctcc agattaactg tccctttcca atctcaatgg taacacagat gagggaggct 

52561 gccatgtcct ctctcctccc ttctagctga acaactgctg ggcacggtct ggacttctcc 

52621 aggctggggc ctcaagggaa gtgtgtgaga aaccccagac tccaatactg ccacctcact 

52681 cagcccctgg atcaaagacc aagctcgtgt gccccaacac tgggcccacc ggccacacca 

52741 ggcccacttc ttggctgtct ttccaccagc ctatggactc catggggtct tgccaatacc 

52801 tggcacaaag tagggttctt actaaatata tatgcagtga aagaactgtg tatcacacaa 

52861 acaagccgag tgcttgccac ttgaagggct cccagcatca ccccaccgca ctgtgagatc 

52921 tgggcaaaag aatcagccct atttcagagg ggcttgctag tgttgcagac tggaacttac 
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52981 tttcctggca gcctccaact tccccagaga agtagagccc caaggccctg ggagaggagg 

53041 gcttccctcc tctcatggac ttgacagccc acatcagagc cacagccaga tcttactgaa 

53101 ggccttggcc ctagagcacg gatcctaaca gaccaggcat tcctgcctgg atcctcacac 

53161 ccagagtctg tggatagaat tcaagggttc atgaacttgt atgaaaaaaa agtacatatt 

53221 atttctacta agcactaact gaaatgtagc atttcctttg attatgaatg caggccacaa 

53281 accataatat ctgatattct ttcacccata gttttcacgt gatatttcac atcatattac 

53341 aactacacac caacaatttt caacatgctg gcaacgttta gatccattgc tagatcttgt 

53401 tgtttaaacc attaataaag aagtacatat tttaataaat tagtttcctt tgtaattctc 

534 61 tgtattttat tttatgcatt taaacgtaga cacaaaaggg tccctttggg actgggagtg 

53521 gtgacttatg cctataatcc caacactttg ggtggtcaag gtgggaggac tgcttgagcc 

53581 caggagttta agactagctt gggctacaaa gtgagccctt tatctctaaa aataaaataa 

53641 aataaaataa aaacaaatta aaattaaatt ttttaaaaaa aggagtcctt tgggctttac 

53701 cagtgggttt atagaatgaa aaagggagaa catgagacct tggtcaggca aatttggttc 

537 61 tgaatccttg ctctgccacc tggcagattc agatgggaat ttgtttttcc catctgttaa 

53821 atgggaagtt gctgagcaga ttaaatgaaa tggtgtgtgc aaggctttca gcatggcctg 

53881 ggggagcaaa gctgtcagtg gacagggctt agctctgtcc ttcagagggt gaggatgggt 

53941 cctgctggta caagctgctg agtgcctggc agaggaggga tggacctgga ggctagtctg 

54001 aggggccaca gctttgctca gtggctgtgg gtggatctgc ctgggtggga atgaggctga 

54061 ctgatgactg ggcctcccag catttggttc ttcccttgga gatgggagca tggcaggaaa 

54121 ggcagctgat tcgggtgcag gagagacgca agaagggaag ggactcagca gcagtttccc 

54181 agtgtggtca gtcatctcct gcatcagaat ctgctgtgcc tgtgtccggc ttcccagact 

54241 agttgggctc tcagtagtgt cggatcacat gcctacccac ttgctgggcc ttgccctcct 

54301 accccacccc aacccaagca atgaactttt aagaagtcac acttttcaga attaatttct 

54361 ttttaagaat aatttcaatg ttaagtaact ttcatgatag aaaagccaga ctttctaaaa 

54421 tctttacttg gtgtgttgac ttctacaaac acaaagaaaa ctcaagSgac agaaaaggct 

54481 .tttgttttca catacagtat tacggtctga actatgtccc ctgcaaaagt gatatgctga 

54541 attcctgacc ctcaggacct cagaaggcaa ctgtatttgg agatagggtc tttaaagagg 

54 601 tgattaagct aaaatgaggc cattgggtga gatcttaatc caatttgact ggtgtcctca 

54 661 tacaaagagg aagagacatc aggcatgtgc tcacacagag gaaagtcttc aagtgaagac 

54721 gcagtgagaa ggtggcaaac caaggaaaga ggcttcagaa cacaccaaac ctgcccacat 

54781 cttgatcttg gacttccagc ttccagagct gggagaaaac aaatttctgt tatttgatct 

54841 acccaggctg tggtatttta ttatggcagt cctagcaaat taatacacat ggttttaaca 

54 901 acatacgttt gtctattatc cattgtggaa acaataagat aatggccttt gaataaacta 

54 9 61 tccatcaact gatttctcag caagatattt ctggattgtc atacgttaaa aaatttaaaa 

55021 atcagccaga accctagagt atgtaagtga ctgccaaagg tttatttaat aagtgaatga 

55081 atcattcaaa aataatgaaa ttttaggtga aaatagctga agtaagggga gggatctagc 

55141 aataaccctt tcgtaaggaa ctggctttat gggttgagag aacagagtga aataatttgc 

55201 ataaatgact ttaaaaattt aattactgtt tcttctttgt tgcttacaca cacacacaca 

552 61 cacacacaca cacacaccac cccaacattt agaaattctg gacttcctag ttcattctgt 

55321 gaatgaaatg gctggcatcg tttgtcttac tagaatgcta ttaggtcaac atcatggttt 

55381 aacacttaca tttagacaac attcactgat cccagatcaa ctagggcatc ttgcagcctc 

554 41 gactcacttg ttaaacatgc aatgttcgct acaacgagca ctgtgagaga aagagaactg 

55501 ctcagcccac tcccaacagt acaggggaca cattctcctc aatggcatgg ccaactagag 

55561 gtcaaccata gctcacagtt cagtccagac gtgccccagg aaactcaggg tttcttcttc 

55621 aatgtgctca tctaggaaag cagactcatc cctgaatgta aaatgattgc cttccttggg 

55681 atcaagaaag tggggtagtt atttaaataa gctgtttctt agtttcatag ccaacttaca 

557 41 attaattcta gattgcactg cYtagggccc acactacaga atgacatgag gtggggagtg 

55801 attcctaata gtccccagtg aacacagttg acaatcctcc aaaggccggt ctctaatccc 

55861 aagtgggcag gggttctatt agagaagata agaagcagct ttatccaatt acatttatca 

55921 ttaatttgga ctattcaaaa atataaagca ttttgctcta taaatgttgc taaaagtaac 

55981 ccttaaatac tatcatacYt aaaatgaatg gtggaatatt aaacttcttt tccccaaaaa 

56041 gattgaatca atagaggaat attttatttg ctgggggtgg gggagggtat cagaaataat 

56101 ataactggat agattcaaaa atccaactgc tctcttgccc tcattatttt ctatttttat 

56161 ttacatttat ttattgattt tttttttttt tttttgagac agagtctggc tctgttgccc 

56221 aggctggagt gcagtggtac gatcttggct cactgcaacc tccacctcct gggttcaaac 

56281 aattctcctg cctcagcctc ccgagtagct gggattacag gcgtgtgcca tcacacttgg 

56341 ctaatttttg tattcttggt agagatgggg tttcaccatg ttggccaggc tggtcttgaa 

56401 ctcctgacct cacgtgatcc acccgcatca gcctcccaag atgctatgat aataggcatg 

564 61 agccaccatg cctgaactca tttatatttt actttatata taatgctctt aactcatttt 

56521 catctatgta tttcttgagt gcttttggca tcttcaggtt agttttttgt ttgttgttgt 

56581 tttcttcaag atttcttttt tttcttttat attgtagaga atacaaaaat atacaaagat 

56641 gaaaaaaaaa agcactgaag ttgtatttaa ccactaaagg aagcactgaa taataattaa 

56701 tttttatatg aaaaagggtt gggggtaata accagaggta actctttgtt attttgatac 

567 61 atgtccttcc agcttataag tacatgtaca tctctctctc tctccctctc tctctctgtg 
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56821 tcacacatac acatatacac acaattgttt gacaaaaaaa tattaacaga acaaaattta 

56881 taatacatgt aacacaaaag tgttttcctg agaaaaggtt tttaaattca tattgagtta 

56941 ttacaaccat aaaaaataac tgcaagggca ttcattacaa agacagtgaa tccactccaa 

57001 gtcaccctgc aaaaataaaa tcatcgagca aactcaaatt gctgctaaga cggtgaattt 

57061 taaaaagcat gtcgttttgg gattcctact caattattct tgattctatt ctttagatac 

57121 tcctccatga tgcaaactta gctggatgta tttaagatct gaaaaccatt agaactaatt 

57181 aagatgaatt tggctttgtt cttcaacttc ctgtaaaaaa tgctcaacag gaaaattgat 

57241 gctcgcagta aaccacagtc atcctgtttc tttaacacaa tcttttcaca gctgcagttg 

57301 cctggagttt ctattttatg acgcgagtca ctgcaacagc tctaccatcc cttcccccca 

57361 gcatgtggtc tggccatttt agaaactttc aatacctttg cagaaaggtt cgtttctatt 

57421 attgctactc ttcctctctc caagctgaag gtccttgctc agagcaataa gccatggata 

57481 caagagggga aacagaaaag gcagctggac tccagaggaa gcaaaaggca gagaagagga 

57541 aaacagcttt attagcaaat cagcagcctc acccagttgg ttcttatgca ttgttagtct 

57 601 ccatttgagc tgaatgtgga gcacacgctt gccatacaca gaatccctca tttctcaaaa 
57661 tgtactgctc ttttctcagt caatcatcat tgaaaaacaa tacttcagca acgtctgatt 
57721 aggttgtctt cttaatggta aatgtcaatt taagtctgct gaacctagaa atgcttcttt 
57781 tatagttctt ttagataagg aggtgattta ttttggcggg gagtaggaaa ggtgtttttc 
57841 aaagaagaca ttttgaagca tctcKaacat cactaagact ggctaggagc ttggacacaa 
57901 ttttactgca agagtactgc tagggaaata aaggttgcta tgaagtaaaa ttatttttta 
57961 atccactatt gtgcacattt aattttaaaa ttaatacaaa ttcacagaca tcgaagaccc 
58021 ttttaatagt gagaaaatga aggtgagctg aatgacacgc ctacctgtca ttatttaact 
58081 gaaggaaagg gaaaggaaac atttttattt tatccatata attaaagagt agcaggtttt 
58141 ctcccatact tcccatctct ttaaggggtt caaatctcca agctaaaatc tgcctaaatc 
58201 gctatcacca catttagttc taccagagga ttaagatgtg ccactgtttc tctctctctc 
58261 tttctctctc tctctctctc acacacacat acacacacag catatatgtc agcacacttg 
58321 atatatactg tattcatttt atcattgaaa gtacagcttt atgatataag cagaagtgtc 
58381 accaagttta cctctgaaga agtgaaaaga cttaaaaagg aaaatatctt acttgagatt 
58441 gttagtttta aagatattta ctgttgctgt gacatttaaa gcaaaacatt tgtaatctca 
58501 gattcccaag gccggaaaag cacctcaaga aatcatactg gctgggtgtc gtagctcatg 
58561 actataatcc cagcactctg ggaggccagg gtgggaagat agcttgagcc caagagtttg 

58 621 agaccatcct gggcaaacat agtgggaccc tcatctctac aaaaaaaaaa aaaaaaaaaa 
58681 aatatatata tatatatata tatatatata taattaactg ggcatggtgg cacacatctg 
587 41 tagttccagc tacttgggag gctgaggtgg gaggactgct tgagtccagg agtttgaggg 
58801 tgcagtgagc tgtgatcatg ccattgcact ccagtgtgga tgacagagca aaaccctgtc 
58861 tcaaaaaaaa aaaaaaaaaa aacagaaaag aaaaagaaaa acagaaatca tacaatttat 
58921 aatgttgctt ccaagctgca cttgtgaaaa aaagctctta caattcagat aacttcctcc 
58981 acatttagtt gttaggtggc cttgggtaaa ttacttagct tatgtaagtc cggttttcaa 
59041 aataatagca cctacttagt agggttattc aagagttaaa tgaaggagtg cttaataagt 
59101 attagccatt ttcaaaaaat aaaataagca aaggtgaaga acgtaacaca aaataagtgg 
59161 tcagtaaata tcacagtctt tccccctatt taaccacgag aaagagaaac catgagctga 
59221 tttaaatcag cctatgtgtg tacacccatg caaacttcca tattacaagt gaatggtgaa 
59281 gggagatgtg tataaagtgc atttcaaatt tctcagaaaa gcatactgat taaggcattc 
59341 cttattctag tattttttta cagttttaat tttcaggaca gacagaggta tttatggaag 
59401 tccaggagaa atgctttctt caacaacaag cacatgttta acaatttgga caaaatgagt 
59461 caaaccttaa agcagaaata tatcataatt taaacagcca gaaacttcca aagtaaatga 
59521 tgtgtgttca taaaatgtta agaaggcttc aaaaggtcat aacacttaaa gggtccagga 
59581 attcagtatc acttcatctc atattttagg taggctgggg aacttccagc ctacaggcca 
59641 gatttagaat ttgatcagat ctgaagttgc tgctcgatcc caggaactaa ttttcaccac 
59701 agggagttct ctgaatattt cagtccaccc agagtatgtg taacccttaa aaggttagat 
59761 attagagtag ctgaagcgct atgagcaaat agcccatgaa taaacttttc aaagagcaat 
59821 agaaaacctg acttagtgaa aaatgacttt caggtaagtc atttaatgac cttagactga 
59881 taaaaggaag agttttgaca tgatgatatt ccagtacaga agaacaaagc ttgataaagt 
59941 taacacatag cactgtagtc caagtgaatt gtaagagtat gatttccaca cagatcaacc 
60001 tcaaaacctt ttcccagttt ctcatcttcc tttctcactg tcctgtccta ttctttcccc 
60061 agtctttcat ctttctctct accaagctgt cttactttgc ttagttagaa tctttcagta 
60121 gccttttcat ttaccacctc tccattctct actacatata ctagttatgc cattaaatta 
60181 tttaaaataa cttgtatgcc tgtaatccca gcactttggg aggccgaggc gggcagatca 
60241 cttgaggtca ggagtttgag accagcctga ccaacatgat gaaaccctgt ctctactaaa 
60301 aatacaaaaa caaaaaaaac aaaaaacttg tacttagtga ctaaagttat atgtgccttc 
60361 tgagtttttt aaagctttat tttatatttc ttcacgggga gaaaggaaca taagtcaaat 
60421 tgtttcttcc tacatattct agaaaaaagt tttttaatgt aaaaagtttc cttagttctg 
60481 ctctataagc ctctgagtag atggcttgaa attttaaaaa tcacaatatt ttatgccaaa 
60541 acattaatca tattaaacat aaagttataa ctaatgctgt agaatttgat ttgcgatagt 
60601 aattgtgcac acactgttat aacaggaata gacttattct aaaagacaaa tcgtattata 
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60661 aaagactctg cttagaaatg gtttagtttg agttttgaac ttaaatagca cattggcagc 

60721 aacagaactg caacagctta gttccatggt attttcgttt gaagcttcca atggctcctt 

60781 gtactttaaa gcacttattg ttgctggcca caccaaagat tcaaaggcag ttgtgtggac 

60841 aactgtatca tacaccaaaa ggatatattt accgacataa gcccccaatt taaatgggaa 

60901 aataaattcc tgtggatcca aacttgtcca gtggtcaaaa aaattctatt gaaaatcttg 

60961 cttacatttt ggctcaaagc ataagttatg aatcattcac aatcaccata gtggtgaaac 

61021 tagcattctg ggcaacagga atagctcaca tggtgctcta cagaaaaatt aaacaacttt 

61081 atcttgacat actatggtcc attaaaagcc atttagttct tccctgtagc tgataaatga 

61141 aataaactta gtttgaatat aatttttctt accgttaaag ggtactgcag ggagccatgg 

61201 tcagggacac aggcagacag agggccagcg ggacaggagc caagagagaa aactgtccct 

61261 gaaaaaggta tcatcttcta acgcaagtgt ggggtcgttt ttggacagcc attttggaca 

61321 agctctggcc tcttgttaaa tgtgacatac tgagtcagag gcagacgtcc ttctgtggtt 

61381 attcgcttcc tgtctgatta atttgttgtt tgttgttcct tcctcctttg ctgcagaaaa 

61441 agaaactaga ttggttttgc ttaagaagca agcaagaaaa aaaacctaaa ttaaaaaaaa 

61501 ttaaatgttt ctcctcccca caaggtgtaa tacacagcta tttggtacag tgacaagagg 

61561 agatgagcac ctccactcag tgaagagtcc aactttattc tagatattcc cacaaaaata 

61621 actgttcatg gaacttgaga ttcctttagg aaaattatat ttgaaagtat cactgtaaat 

61681 actgactatt ccattgagta atagggaaaa gagtcactca agaaagaaaa gctcttacct 

61741 accttacctt atcgcttcat taggctaagg gcttcttctc atttacaggg cattcaagtg 

61801 tgtggggaga aagttacaaa tgcaggtaaa gagagcaggt caggtgtatg aaggcaaatg 

61861 aggttctttt tttggttttg ttttatttat ttcttttttt ttagagagac agtcttgctg 

61921 tcacttaggc tggagtgcag tggcgtaatc atagctccct gtggccctga cctcctgggt 

61981 tcgagcaatc ctccagcctc agcctcctga gtagctgaga ctacaggcat atgccactgc 

62041 acctggctaa tttattttat ttttatattt ggtagagatg ggatcttgct ttgttgccca 

62101 gcctggtctt gcactcctag cttcaaagtg atccttccat cttagcttcc cagattgctg 

62161 ggattacagg cttgagctac catacttggc agcaaatgag ttttgaaacg tgattttggt 

62221 gcccaagtca gggtaataat atacagctta agtcagctgc agatccatag ctttctatgc 

62281 caaatgtttc tgtcccccac acttaatggg ataacagtaa ctctcctaga agatgcttga 

62341 caaaagcata gagataaaga gggtggaagg aagaaagtca gatttctcat tattaaagaa 

62401 ctcaagaggt ggatggcaat ggaatacatg tagaaaacat tttatcaaaa ccttgagtta 

62461 tgtatagaac gatctgaaaa tgctcataat tttttcttaa cccatcttaa aggttcagac 

62521 ttacatatgc aacacatagt atataactct gagaaaacag taacagtcaa agaatttaaa 

62581 agagaggcat atttcagaaa ctagcttcat tgtaaaatct gaatgttggg tcctgattct 

62641 gctaggatca gaggccagag gcatgaaaag aacgtatgtt gtctaacatt gccttacctg 

62701 taaagtgatg gaactgggct agatgagtaa ttttcaactc aggtagctgt tgggggtggt 

627 61 gagcagtgag tgggaatggt gggggcaggg gcctgtagca ttcagtgggt ggggccagga 

62821 atgggaaatt tcctatggtg cttatgacag tcccacccaa aataccagaa gtgctcctac 

62881 tggggagtac tgggacagat gatgtctaag gatcttttaa actcaaaatt ccctgagata 

62941 ggagtctaat tgcatgagca gattcatgat gccaggccat gggcacagtt cctggagtgg 

63001 agtacccaag aataagtgac tgagagtcct ctgctttgcc tggagcccct tgaaggcagg 

63061 gaccgcctct tgtctaactc tggcctggtg tccacccgtg acttaggtca caaataaata 

63121 cctgcaggca tggggctgga cagaggtgga ggcctacagc tatcagccac ttcccgcgat 

63181 acaaaccctc aggaaaacag aaaacttgat caactattaa gtaaatgcct gagtgaatct 

63241 ttggggaagt ctaattatag ttgggtctaa aaagagaaca tgggcgatat gacaatttct 

63301 ctacgtattt tcagaattat tttgaagttc tctaagtaag acaccccaaa cacacacaca 

63361 cacactctct ctctctctct ctctagctat ctctctctct ctctctctct ctcagtacac 

63421 ataccattca tggctatttc catcccttag gggagtggtc cctaaccttt ttggcaccag 

63481 ggactggttt tgtggaagat aatttttcca cggagtgggg gcagggggtg gggatggttt 

63541 caggatgaaa ctgctccaac tcagatcatc aggcattaga ttctcataag gagctcgcat 

63601 gcacagttca ctttaggatt cttgctcctc tgagaatcta atgcgcagct gatctgatag 

63661 gaggcagagc tcaggaggga acacttgctc accagctgct cacttcctgc tgtgtggcct 

63721 ggttcctaag gggccataga ctggttggag acccctacct taggaaaagc tcacttagaa 

63781 gggagtatgt cacctagaag gctgcagtcc ccaagacatg caagggagta gttgtgtagt 

63841 ttgagtctat tcctacagtc aactttggac acatttatca ggtgtctact atgcatgtta 

63901 ggacataaat tagataatgt tcctcccctg cttaaaaccc tccaatgact tctcatttca 

63961 cttaaaaagt ccaaactctt aggtccacag ggacccacga gatctggccc ctccttaact 

64021 ctctgccttc atctcaagta atattctgcc ttgctaattt accttccaaa tctttctgtt 

64081 ccttaaatgc accaagctca tttgcatctt caggcctttt acttgcaagc ctggtactca 

64141 cgcctggtac actcatcttt ttgttccttt ttattcttca aatgtcagca aaaatgctct 

64201 ccctcatgac ccatttctgc tgttttcttt tatgcatagc atgcgtcacc gcttgacact 

64261 gtcttattta tctgtttatt tacttgtatg tttctctcca ctagaattca agctctatga 

64321 gagcagggac cttgtccatc ttgtttctgc tgttgcttca gcatctaatg caggtgtttg 

64381 actgctgttg cttcagcatc taatgcaggt gtttgaaaat agtgtttgtt gaatggaaaa 

64441 gaaaatcaat gtttcttacg aattctacta cagcataatg ttcctttttt tttttttttt 
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64501 


tttttttttt 


ttttgagaca 


gagtcgtact 


ctgtcaccca 


ggctggagtg 


cagtggcatg 


64561 


accttggttc 


attgcaatct 


tcacttccca 


ggttcaagcg 


attctcatgt 


cttggcctcc 


64 621 


ctagctggga 


ctacagtcgt 


gcaccaccac 


gcctggctaa 


tttttttttt 


gtatttttag 


64 681 


tagagacggg 


gtttcgccat 


gttggccagg 


ctggtctcca 


actcctggcc 


tcaagtgatc 


64741 


tgtccacctc 


agcctcccaa 


agtgctggga 


ttataggtgt 


gaaccaccac 


gctgcccagc 


64801 


ataatgttcc 


tttaaaagct 


taagactgtt 




tggtaaataa 


caaatgccaa 


64861 


gactagactt 


aagccttctt 


gggagaagct 


gttaaaggga 


aattttccag 


agaaaaggtc 


64921 


agcaggtaaa 


acccttggcc 


catcagtggg 


cctggcagtg 


caggcagagt 


cttatgcagt 


64981 


gcaggtggct 


tacaccattg 


ggcaatgtga 


agagaaaaat 


ggattaagaa 


aattgaaaac 


65041 


aaatagaaca 


atcagaaagg 


aaggggggga 


aataaaaaga 


taaagaaaat 


aaggcaagaa 


65101 


aagctggaga 


tggggagaga 


tcatgtggtg 


ggtagaggag 


agctacaacc 


acactgctga 


65161 


cctcagaggc 


tttggaagcc 


acctctgcag 


tggatgaccc 


acaggtgctg 


gatgtaacag 


65221 


tgctgtctgg 


ccttccgcag 


tgaagcggag 


ttctcagctc 


agtgtcagct 


tttccagcag 


65281 


ccacgttctt 


taaaaagaaa 


agaactttaa 


ggctgcagga 


gacttgcaga 


gatcaaagtc 


65341 


tacatcacca 


cttacagagg 


aagaaacagg 


ggtccagaga 


agttaggcat 


cctgctcatg 


65401 


tcacacagct 


ggcagcagca 


gagcagtggc 


caaagcctgg 


gctccactcc 


actgtccagc 


65461 


gccattaatg 


tctttagcct 




tcgggtgata 


ccacctacct 


cctttctgta 


65521 


agtacaagaa 


gaggcagaag 


aaagagggtg 


gagagaaagg 


ctgtgatgcg 


gatgggagag 


65581 


gttgttatac 


tataaccaaa 


ggcctgagat 


aagtggattg 


aaagcctgga 


tgaataaaga 


65641 




tctggactta 


aagagaattt 


taaatgcgta 


tctctttccc 


atttaatatg 


65701 


catcagtctg 


agcttaatga 


cagagtaaaa 




taggctcgca 


gaccaatcac 


65761 


ataaagaatc 




atctatagaa 


ataaaaaacc 


aagagcaggc 


agaagattat 


65821 




tgtaggtcta 


gccagtgtag 


aaaaagtgct 


gaagaatcac 


agcctcctgc 


65881 


cgtggccccc 




gactgaatca 


gtgcaacagt 


ggcatgtgta 


aaatatggca 


65941 


acataagttt 


taaataattc 


tggtttttca 


agttgtgttt 


ccatgactac 


ctgttatggt 


66001 


gcagtatttc 


cccagtagtg 


gaaaggtgtt 


ttataatact 


gcatcccgca 


gttctaaaac 


66061 


ttacattatt 


ccttcttata 


ctgcagaatg 


actccttata 


gatttttagg 


gtgaaaaaga 


66121 


aacactacca 


gattaaagat 


atgcattagt 


tgtaagaatc 


tattttcaaa 


atgttaaaat 


66181 


atgggaatta 






acaaaggaat 


aatcctctcc 


accacataat 


66241 


tatcagtaca 


gctacataca 


gggttgatca 




atctcagaaa 


catagataaa 


66301 




accttgtagt 




ctgttaatat 


aaattgatgt 


aatcttactt 


66361 


ggggaaaagt 




ttctgttgtg 


ttttggcagc 


tcagcaacca 


ttccccctac 


66421 




gtccatttgt 


ttgtatggag 




tgctcactct 




66481 


gcatccagag 


gcattcactc 




cagaggaaaa 




caaggctggc 


66541 


taatcagagc 




tttggcccta 


gagacttctg 


gtgatggctt 


gtgatcatca 


66601 


gaatcaagga 


aaYttgtagg 


ctgaggcgag 




gagggatgag 




66661 


gatctgttga 


ggatgtaggg 


gatgggcctg 


ctgcactcat 




catggggtct 


66721 


aaaaccaaga 


ccaacaaaat 


gggaattgga 


agagggagaa 


aaaccaagtg 


ctggtgttgt 


66781 


tggttgagcc 


ctgaatctat 


ctataactga 


agatggcctt 


tttctagacc 


tttaatttat 


66841 


gcaaataaat 


tctctatttt 


atttaagctg 


gtatggtcac 


gttttctatc 


attagcaatg 


66901 


caaagactct 


taagtgataa 


aggaattggt 


actagaagtg 


agtgttgaat 


gtgactaagc 


66961 


ctaaaatgtg 


caactggctg 


atttgaggtt 


ggggaaggct 


agcgcaggct 


ggcctggact 


67021 


ggaaaattgg 


cagtccttgt 


taagtgacaa 


caaaatagct 


agttatgctg 


ccacctattg 


67081 


actcctcggt 


ctgagacagg 


agcctactca 






cactggaaaa 


67141 


gcatttagaa 


tggtgcagtg 


tgttggctat 


ttcttgtgtc 


ttttagtaag 


atccacagga 


67201 


aagagataaa 


tgtaggctca 


aaactgacta 


gaggcacaga 




acggctttgt 


67261 


taagagaggc 


ctttttttgg 


ctgtgatctg 




gggtgagagt 


caaataattt 


67321 


ggagacttgc 


aggttggaaa 




tctacagcat 


gctaacatta 


gatagagtgg 


67381 


ggagggaccc 


gatcataatc 


ctgagagaca 




caccagaatc 




67441 


aaatcccaaa 






taattctgga 




gagaattatt 


67501 


tgaaagatat 


ttatttacat 


tttaaaggag 


gatttattta 


agaaacatat 




67561 


cagaacactt 


cataggccat 


tttacacaat 




ataataacac 


aaatattttt 


67621 


gcaagcataa 




attccaacga 


cagtagcaca 


ggtatagaag 


ttataagcag 


67681 


acatctgtat 


tcataaagaa 


atagggcaag 


aagagaagtg 


tacaaatgca 


tatcactaca 


67741 


gttggtattg 


tttgtgccca 


gctttataaa 


tttggtcatc 


tgaaatactg 


tgacaaagaa 


67801 


tcttttgatg 


agatcaataa 


aaaactgtga 


catgcagtta 


ccacataggc 


agttgcccaa 


67861 


agagctgaga 


tctcaagaaa 


ttttcttcac 


aaacgcagat 


ttgtataaaa 


ggccatctct 


67921 


tcatttattg 


aggatgtttc 


aacattttta 


tgtatatgcg 


caatgcttac 


acacaaagtc 


67981 


aatgctgtgc 


tgatgcattt 


ttatggagtt 


aaatttgcaa 


aaaaggcatt 


taatgaatta 


68041 


gaattttcca 


aaagtctctt 


cacaatgtat 


atgtccagta 


ttggaaatga 


tgaaaagatg 


68101 


aaatagatgg 


catagtgaat 


tataaaaaat 


catgctgaaa 


ctttaaaata 


gtggaaaaaa 


68161 


aactaaaata 


agaaaaagaa 


ctaaaaagaa 


aattcaacat 


atgaaaagag 


tattatgggg 


68221 


atagattatg 


ggcaattgca 


tggagatagt 


ccgaagagct 


ggcctaacat 


gatgcagcta 


68281 


ttctgtgatt 


gtgattttgg 


ggattttaga 


tgttcaggat 


tttagacttt 


agagatttat 
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68341 actttaggga ttttcatctt tgggaatttc aacattYggg attatggtgt tctggactgt 

68401 gtcttttggg attatgatcc agatctggag taactctact ctgactccag gaatggaaag 

68461 tgaccagccc tggctaatta aagccttggg ttccctggct gcagtgactg gttcagagac 

68521 tacttttgaa ccaaggagat gtagtgagac ttattctaag gtgtgtgggg ctgaattggt 

68581 agtatgttat ccacattaga ggtgtggggc tggaatggca gtattatacc cacattatag 

68 641 acgtggagac tgagcatgaa gccaatgcag taagagcgag gggagcctga gactcaagag 

68701 gtacagcaat caaaagcaac atgtgggcca gcgcaggggc tcgcgcctgt aatcccagca 

68761 ctttgggagg cagaggcagg cggatcacaa tatcaggagt tcgagaccaa tctgaccaac 

68821 atggtgaaac cctgtcccta ccaaaaatac aaaaattagc tgggcgtggt ggggtggtgc 

68881 gcacctgtaa tcccagctac tcaggaggct aaggcaggag aattgcttga acccggaagg 

68941 cggaggttac agtgagccga gattacgcca ctgcattcca gcctgggcga cagagcaaga 

69001 ctctgtgtca aacaaacaaa caaacaaaag gcaacgtgta gatgttactt ggatcctgag 

69061 tcaaataaac taaaaaacaa aaatgaggca attggaaatt tggatattgt tcagatattt 

69121 aatgatatta agatattgat aattgttagg tgtgataatg ttactgtggt tatattgtat 

69181 tttacaaaga atccctaact tttagagata tatactgaaa tatttgtgga tgaaatatga 

69241 tgcctgggct tgtttccaaa gtaatataga aaaggaggga aagtgggtag gggtacaaat 

69301 gaaacaaaat tgatcatgaa atagccattc ttgaagctgg gtgaggagta cacagcagtt 

69361 tgttacacag ttctgtctac ttttcatata tatttaaaat gtttccataa caaaaagcat 

69421 taaaaaaaaa agacttgtgg ctcattccct tccttatcca ctagaggctg ttaaagaggt 

69481 ttgcttaatc tagtgtaaaa atgctcagac ttgtagaggt aacttacaga gttacagaag 

69541 ttacctttta cttctcaaaa taatttcttt tgctcttgga gaaactggat agaatgaggg 

69601 ctcccctaca atggtcaaag aacaagtggt tcttcccaga aaaggagtaa actctcaaaa 

69661 tctgaacacc cattattagt ggcaataaaa aagtaaaaat aaaagtccaa ccaacaaaag 

69721 aacagaccct tttttctaga tcagcactgt tcaRtagaaa tataatttga gttacgtgtg 

69781 caattctata ttttctacga gctatgttag aaatagtaaa agtaaatagg tgagattgta 

69841 atattttctt ttaacacact acttcaaaaa tagtatcaaa aaaaccaatg aaaatccccc 

69901 caaatagtat cattataaca tgtactaaac atttgaaaag aactatgaat taggtatttt 

69961 atactctttt tttcacaaga agtcttcaga aactggtgtt tactttacta ctggcagcac 

7 0021 ttcaagtgct ccagagccac taccacactg ggcaacacaa ctctagacag tgagggcctg 

70081 acacgcaggc cccatcttac tcatctttta tgctggcagg atgcctgaat gacacttaac 

70141 agatgttcaa tcaatgtcag tcccggaaaa gtcttggtcc acctagagcc aactctgcgc 

70201 tttatagtta taaattctta ggaagagttt attctgcttg aagccatctc ttaaaacaag 

70261 gaattgacta ggtattgttg gatttgtggc cagtagaaga gctaaattgg cttctcttcc 

7 0321 ccgaggtctt agtgctaaca cttctagtac cacatgtgaa gagatactgc agtaaagaag 

70381 ttttaaatta agggctcaga aaaaatacat tgccttagtc tgttttgtgc tgctgtaaca 

70441 gaatactggc gactgagtaa tttatgaaaa ggccagatac ggttctggat gctgagaagt 

70501 ccaaggtcga ggggccacat ctggtgaggg ccttcttgcc gtgtcattac catggctgaa 

70561 ggcaagagag catgcacaat gagaggcagg gaaggaagga aacagaattc atccttttat 

70621 caagaaccca ctcttgtgat aactaaccta gtcccatgat aaggacatta attcatttat 

70681 aagggcagag cactcaggac ctaatcatct cttaaaggtt ccacctctcc tttgggaggc 

70741 tgaggcaggc ggatcacgag ggcaggagat cgagaccatc ctggctaaca cggtgaaacc 

70801 ccgtctctat taaaaataca aaaaattagc tgggcgtggt ggcgggcgcc tgtaatccca 

70861 gctactcggg aggctgaggt aggagaatgg agtgaaccca ggaggcggag gttgcagtga 

70921 gccgagatcg caccactgca ctccaacctg ggcaacagag caggactcca tctcaaaaaa 

70981 aataaaataa aataaagaag tcccacctct gaacatggtt gcattcagga ttaagtttct 

71041 gacaaatgaa cttcaaggga cacatacaaa ctacagcatt cacggactca aacacttcag 

71101 tggctttcca ttttatacca agtaaaacct aaagtccttg ccatgactag caaggtcctc 

71161 gaggatttga cactccccca cttcccctct ccttccttga cctctttccc taccttctcc 

71221 ccccatctct ttgccttagg gattttgtgc ttgctgtccc ctcttctgag gacactgttc 

71281 tcttggctgc tcccctcact ccactcatgt tctgcagtat ttgtgcctga tctgctcttc 

71341 ccaccagaga ggcagctcca cgagggcaga gtttgtcttg gtcactgctg ctgccccaac 

71401 aacttagaac agtatctggc ataatgcagg tgcttgaaaa tatttgtaag tgaattttac 

71461 aagcttccag ctctaagttt agttctaact ttcacttaac ctggggttgt gattatgctg 

71521 ctccacgttt ggctctaggc aaaaaggtgc caggataaag tggaaattgt tagatttgct 

71581 ctccaaaaag acctggggag gctcttgctt ctcccaacag gttgacacaa gacagccatt 

71641 taaaaagaca ataatggggg gccctgccaa cagatttaac gactctttct cacgcagggc 

71701 tgtttgccag tgtcaggaag agaatgagtt agaaaatagt gagatgactg acttggaaaa 

71761 gaggcagggg aaccaaacta gggtgaaaaa aaagaggccc aggactatct agaaaggaca 

71821 gtcccataac ggcttcacgt actcatatcc aacaaatctg cattctatgc ccctgtgtgc 

71881 ctgatgccag taccctagat gctgaggaca cagcgtggaa gttcacctct ccatgctgag 

71941 tttggcagtt ttgtgctcag caaaaaccaa gaaacaaaaa gcaaacaaat acaagtgctg 

72001 aggttggaac atcacttgcc ttatttcttt gaagagaaaa tgatttcaca tgtggaaaga 

72061 ccattcatgt ttttttcttt tttttttcta agcactatct tgtcttaggt aatttaatta 

72121 aaatgcaaac atttcccagt taccagcatc caatataagt ggcccccagg ggaaaaccca 
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72181 


tgtgaatgat 


agaaagaggc 


ttcttgcaac 


ccaagggaga 


aactggtgga 


aagccccatt 


72241 


ttcacatcct 


gccaggtaca 


tacttgtgca 




gagaagctgc 


tggcatgaag 


72301 


atagctgtgt 




gttgctaatc 


attaggtata 


aaggccagaa 




72361 


caattacttc 


tgggctggtg 


aaagtagcca 


tattgttcct 


tattcagact 


tctctgtagc 


72421 


taaatggcta 


ctcagtatca 


cctgctggag 


gacagaacta 


tatggacact 


aaaggcccct 


72481 


cccttggatt 


ctcaggaaca 


agggtaaata 


gctctgcacc 


tctgggcctg 


acaccaccca 


72541 


tctgaacact 


gtgggaaggg 


ctcagtgacc 


taagactccc 


ctaggggccc 


tctgactgca 


72601 


tataagccag 


gcctggctag 


tgcagctgcc 


tgggagaggc 


agacccaact 


actctgcagg 


72661 


tggacagtaa 


atggtgggca 


tttgtgagtg 


ccataagaat 


ggggggcctt 


cctgggattc 


72721 


agatgatctg 


caatgtacca 


cactgtctca 


ctcagtaaag 


aattgtccca 


caggaccttc 


72781 


aaaggtcctg 


ttacatattg 


atgtggttga 


aaaaactatt 


tctagttatc 


tgagcctaga 


72841 


ccttaactcc 


aatttataYa 


taaactcaaa 


atagttattg 


cactgttgta 


ttcattccct 


72901 


gtattttccg 


gtaatgcaaa 


tgtcatacaa 


atgaaatact 


ttgttttgtt 


cagatattta 


72961 


ccaagagtta 


gttgcccctt 


tggaaaatca 


tgagcccaag 


gacaatgtca 


atggtgttac 


73021 


tgaagtcttt 


aactcaagag 


agcctgcaat 


ggcagctgtc 




tgatcctacg 


73081 


catacacgca 


aacacctgac 


catgtacttt 


tgttttctga 


tgagttgtac 


ctgatcactt 


73141 


acaaactgaa 


gttattttat 




tttcatttct 




aagactacat 


73201 


tgatttggag 


ggaaattgtg 


tgtgaagtca 




tttgtgaagg 


ttcactgaag 


73261 


attttgaaga 


gggcattaga 




attacaagtg 


ggcacggggt 


cagtcggggc 


73321 


tgggagccac 


tgcttctggt 


ggtcctggga 


tgtctacatg 


tgcctgagct 


ccgtttaaag 


73381 


tcatgaaagg 




gattctgctc 


atccagcctg 


ggcagtggag 




73441 


ctactcacct 


ctgatcctgt 


gaaggagctt 


cacattttgt 




atcacagagg 


73501 


cgtgggtgat 


tctttctcct 


gtttctcagc 


agatcctgct 


tttctcagtg 


gcttggccag 


73561 


aacagaattt 


gttctactcg 


aatgacccca 


gattccctcc 


aagaacttcc 


ctcctctcat 


73621 


tcagcttctc 


tggattcttc 


aaatgactga 


ctggggaaac 


agat tgttgg 


aaaaacactt 


73681 


tcgggttgcc 


tcgatggggt 


caatacctta 


tcaggccaca 


ggaaagacaa 


aggaaaatgc 


73741 


ttcctgctgg 


agcatgtgca 


catatgttgt 


tcctttaact 


ccaaatacgt 


atgcaggggt 


73801 


ggtggtagga 


tcagaaaatg 


tgtgatcaga 


aagtgaccag 


ttccccacca 


ttttgtgtgg 


73861 


gttttatttt 




cgtgttgact 


cttttcccca 


caacacggaa 


gctgcttaat 


73921 


ccaaagactt 


ggaccatttc 


attctgtttc 


agatccattc 




atcagttggt 


73981 


ggcttatgta 






atttaaatat 


tgactagttt 


gggaataaca 


74041 


aaccacaaaa 




taaaaaccac 




tgttttgtag 


gacaccctca 


74101 


ggaagataaa 


tggacaaagt 


agaaaaaaaa 


tataaatggt 


ctctccctgc 


ctcaccccca 


74161 








aaaataaaaL 




ttaaacaaaa 


74221 


ctcaagctgg 


gtgctactcc 


tggctttgga 


tggcagttgt 


gtcttggcaa 


ggcaagttaa 


74281 


gtagtggtct 


gggaactgtg 






atagcccgac 


ataacctcca 


74341 






agctcctgac 


cacggctcct 


ctctgtcacc 


agcacttcct 


74401 


ccttccagat 


gagcttctcc 


aacctctagg 




cactgacctt 


ttcccccaga 


74461 


tctggcccca 


cactcaacct 


cccggccctc 


ttctccagcc 


aaaagaaaaa 


cgcacaaaac 


74521 


tgtagatgac 


tttctagaaa 


tagaagtgtt 


ttataatctt 


tgtgtgtctc 


taatgccact 


74581 


gttaactagc 


gagcagctgt 


gctagggctc 


catgcacagc 


agccattcaa 


caaatactca 


74641 


gtatcttcat 


gttccaaggt 


tgctttaggg 


gatactacaa 


agattaaaca 


gacaaaattg 


74701 


tccaccgtca 


tggagcttac 


actcctatct 


gcgttgatga 


tgtgtggaag 


gaaatttacc 


74761 


ctctgtttta 


tgctgtgcag 


gtgttcattt 


aggcccagct 




tatgaagagc 


74821 


agcctcacca 


agatcactgt 


cagagcagca 


ctaatccagg 


caaactagga 


tgcaaatgga 


74881 


aagggctcca 


aagtcctttg 


ggggttagtc 




aaggaccatt 


tccataaaac 


74941 




acaaacaaac 




gatgatatat 


tgctaggcca 


gcccacaaaa 


75001 


gtatatttag 




cactaaacta 








75061 


gactttaagg 


tggtatcagg 


aggaggagga 


gggagggtcg 


tccctctctg 


gggctcccca 


75121 


gcctcagctt 


ctgcctctgc 




aggccacctc 


caaactttcc 


cttggtctca 


75181 


tgcaagacac 


taaggggctc 


ctgtccccca 








75241 


ttcctgggat 


aagatgatct 


cattgaggca 


tcaggaggaa 


atcaagttgt 


cttttattta 


75301 


aaagagaaga 


gaggtgttaa 




cccatatgat 


gttgaatttt 


tttgagatca 


75361 


gagaagacat 


ttagttggag 


gaagacacca 


catagtacag 


tcacacactg 


tctagggtta 


75421 




gtttctccca 


cttttcatag 


tttgattcct 


tcacttaaat 


aactttattt 


75481 


ttttttgaga 


cagattcctg 


ctctatcacc 


caggccagag 


tgcagtggca 


tgatcaactc 


75541 


gctgcagctt 


caaactccta 


ggctcaagca 


atcctcccac 


ctcctgagta 


gctgggacta 


75601 


caggtgcatg 


ctgcctcgct 


tggctaattt 


ttacaaattt 


tttatttttg 


tagagacgta 


75661 


gtcttgctat 


gttgcctagg 


ctaccttcaa 


actcttggcc 


tcaagcaatc 


atcctgcctt 


75721 


ggcctcccaa 


agtactggga 


ttataggtgt 


gtgccaccat 


accccaccta 


tttttaaaaa 


75781 


tcacccatta 


atacccagag 


aaaaccagtt 


atcatcttag 


aatttctttc 


cagtgttttt 


75841 


ctttcttttt 


gtgtttgtat 


ttaaaatggg 


atcatacttt 


ggatgtgtac 


gtgcgtctgt 


75901 


atatatcctt 


ctttttcaca 


tttccccata 


ttattctctt 


aacacaattt 


taatagttgc 


75961 


atatctcatt 


ttctggatgt 


tctattatct 


atgtaaatat 


tttttattgt 


tagacattta 
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76021 


aattgcatcc 


aatttcatta 


ttacaaatcc 


tattataatt 


aatatacttg 


catctgaatg 


76081 


ttttgtaatc 


attttatagt 


atttccttag 


gataaatttt 


tagagtacaa 


tcactagaag 


76141 


acatgaacag 


ttttttttta 


aggaatcttg 


atacatacga 


ttaaattatt 


ttctcaaagt 


76201 


tttagcttgc 


atactcccat 


cagtactcat 


ttcttctttt 


taacatgtgc 


tattatgacg 


76261 


tttcaaaatc 


tttgccaatt 


tgataggttt 


atttattgtc 


ttctccatta 


ttagtatatc 


76321 


ttactccatt 


agtggtttgt 


tatctggatt 




tcacagggat 


ttagtctttt 


76381 


ccttatttcc 


tcctatttga 


acctaaaggt 


tacctaaaag 


ctccatgatt 


tttcataaac 


76441 


aaaataaaat 


attctaacca 


ttcgtagact 


gactgggtgg 


aaggcagtga 


ccgtttctgt 


76501 


gtgtttataa 


aYcaaatgtt 


cataaaccaa 


ggactacctt 


tattttatta 


gctgtggcta 


76561 


attttgtgca 


gtctatgaga 


atttttacca 


ctgtaagaaa 


tgtttctatc 


ccatgctggg 


76621 


aggagagggt 


aggacctcta 


ggcacatctt 


accatagctc 


ttcctgcctc 


aaaggcaaaa 


76681 


gcaggaatgc 


cttggtttat 


gttatgcaca 


tgcagaNgtg 


taaacttcta 


aagtctaagg 


76741 


tacagaaaac 


agcagttgtg 


accctgagtc 


accttatttt 




agaccaaagt 


76801 


tcccagaaat 


caaggtgtaa 


tttaggctga 




actcaagctt 




76861 


taccattttc 


attagccatt 


atgcaaatat 


tttagaaaag 


gtagaatcta 


gtttagaatt 


76921 


tttttatgat 


tgcaaacttg 


atgataaaaa 




gcacaggtca 


ttcaaagcaa 


76981 


ctctagcagt 


ctacttggtg 


ggctgtaatt 


tccagttgtc 


ctgggctaga 


aggacaactg 


77041 


atctcctttc 


cacctggctc 


ttcccaagtg 


aagacctgtg 


acaggatgtt 


cctcactttg 


77101 


cacagttctt 


catcctgcac 


ttaggagata 


tttgatattt 


ctaaattaga 


caggcagatg 


77161 


ctttgagatg 


aagtgcctgg 






acattagcta 


ctattacgat 


77221 


tattaagtga 


gcagaacttc 


tccccagttc 


gtgctacttg 


gtaaaagagg 


aaacaagggt 


77281 


aggttgggca 


gggagggcaa 


gattgataag 


taagaaggca 


aacatgggaa 


cacagctggt 


77341 


aaagtggctc 


cttttgttta 


cagagggata 


attcaatgca 


atgtaagaat 


gaagactttt 


77401 


ataatgctga 


gttatgggtt 


atttlLLaaa 


attttaaaca 


aaaaagaata 




77461 


tctttgatat 


ttgaaaaaag 


taggtgctaa 


tcatttgagt 


ctccatttat 


gtcatttatc 


77521 


taaaactcat 


tttcagatac 


acttagccct 


atttaaaaaa 


gctgcactga 


tccattcaat 


77581 


ttgtgctggt 


cactctcatt 


cactaatacc 


tctgtatttt 


tgtgtaattc 


caaatatcac 


77641 


t.agactcaat 


gaacacaaat 


tcagaaagaa 


aatgccctac 


aaatttccta 


aaaacacagt 


77701 


tgctcctaaa 


agttaagaaa 


cRqggattaa 


taagttggtt 


ttatgttcat 


taacttgttt 


77761 




tggagagagc 


cattgctaat 


tagtagttaa 




caagagccga 


77821 


atgccgagcc 


acttgtctcc 


aaatcctcca 


ctgcagagaa 


caggactcct 


cttcatttca 


77881 




gttcaaaggc 


ttttcggata 


gtctcaccca 


actagggaat 


ggaagactgc 


77941 


ttattttcaa 


gtctgcttta 


ttctagtggt 


tgaggagtaa 




cagtaaacgt 


78001 


ctgggaatgt 


tttcagaggt 




aaacagagag 


aaaataggcc 


ttgaggcaag 


78061 




actacgtaag 


tgagaaaaaa 




caattcctat 


cattattccc 


78121 


aagttctgcc 


accacaagct 


gatggcattc 


tgacgtgaaa 


ggtactagtg 


ccaagagtca 


78181 


aataaagctt 


tggcaaaatt 






agtatccaac 


tctcattgtc 


78241 


agggcattca 


tggaaaacaa 


gtatgaagat 


caatatgaaa 


tcttattttc 


caaagtacaa 


78301 


aggcttctgt 


atacagaatt 


tcctactatc 


caagctatac 


tcttaacctg 


ctgcaaaaca 


78361 


ccttgtggag 


gtacatctta 


ctcttcacta 


gcattgttca 


ctgcaatgct 


ttccaacctc 


78421 


tgtttgcacc 


aatgttgaga 


ttaagttttc 


tcctatgttc 


cctctgcccc 


aatatcttga 


78481 


gaatatagat 


gagagtttct 


cagaagttct 


aagatgcaca 


aagatgagaa 


tatctcaaaa 


78541 


atatttacag 


cataagtaac 


atggagaagt 


tcaagcaatg 


gagaacaata 


gcgacatata 


78601 


ttcattctac 


tctggattct 


gtgacatgta 


tataatcagt 


cttaaaagcg 




78661 


aaagttttaa 


agttatgact 


ttattctaaa 


atgccaccaa 


accataataa 


agacagtgta 


78721 


caatatatta 


cttagggaag 


aaactgatac 


ctgttattgc 


tttgctagaa 




78781 


aaaaaaaata 


aagttgataa 


aaggatgggt 


caattcagtg 


gtgatttgcc 


tcaaggataa 


78841 


ctcctcccac 


ttcctataca 


aaataagcaa 


ttacattaaa 




cagaatttta 


78901 


tggaatcaca 


tcagttttta 


atgtatgaat 


cagagaacat 


aacaatcact 




78961 


catggttatg 


tattttaagt 


ctctagtcct 




gtgtaggcat 


aaaagttctt 


79021 


aaaggcttag 


aatttactct 




taaaatatta 


ctatttttat 


gacaaaagca 


79081 




ttatggaaaa 


ggaaatattt 


ataaaatatg 




cactgtttat 


79141 


gtttgtatag 


caacatttaa 


aagtattcaa 


aggtcattca 


ttgctaaaaa 


tatttaaagc 


79201 


aaaataaaag 


ggaagttaaa 


aacagcttca 


cttaaacttg 


cagtttctaa 


aacttatcag 


79261 


gacccaagag 


cctggaagta 


tcaaagatta 


agtggaaatc 


catattcaaa 


agagttctgt 


79321 




taaagagaag 


agcaggcaaa 


ggtcatcgga 


ggacattatt 


ttagctgaaa 


79381 


ttctgagtat 


cattcaaaca 


ggggagccaa 


tgcttggtat 


taacaaagtg 


ctgttttcta 


79441 


ctgctgagct 


cagatgacag 


cccaccctct 


atttgccaaa 


attagtggat 


gagaaatcat 


79501 


ttcatgaact 


catccaaaaa 


catgaagtgc 


actaataaag 


ctttactgcc 


atccctcagt 


79561 


catcactttg 


cttggctagg 


ctggtggcca 


gcaggaatat 


ctccctctac 


aaaactgttt 


79621 


caaagtaatg 


acttggagga 


agtggtgtgc 


tgataccatg 


aaaaaaaatt 


ccctcaaaca 


79681 


caaagatagt 


tcaaaaagca 


tctgtatatg 


gctcagagga 


aacaaacagc 


tcagctcatt 


79741 


tcaactcaaa 


agaaacccaa 


gagaccagtt 


taccttggcc 


atggttacac 


acatgcaggc 


79801 


aaacttaagg 


ttggcattta 


tccagggatt 


ttgatccgtg 


ccaaaaggga 


tgatgagtta 
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79861 tccatcctga ggtcaagatg gaataaagaa aatacactga aagagaatca tgtgtctata 

79921 agaggatttc acaccttcct cttcacgaga cagggaggcc tcgacccctg ctggaatggc 

7 9981 aagtctggcg tcccttcctg aagccactac tagatcagaa gtccactctg agcctccatc 

80041 acatggtttc tcccctgctg aggcctttcc agtcttcctt ccacagtgtg gtccttaagg 

80101 agctaaggag ggaagaggat acctaaagca cttgtttgtc aagcttgggc tgaaatacat 

80161 ctagaatctt taagatgacc aacattgaat tttccatttt tgagcgttta aaaatattct 

80221 tcaaattaag ggaatacata agcaataaag accatgtttt actgggtttt gaaaattatt 

80281 tagagttttc tgtaaaagca gttacttttc tgagagaaca ggtggcaact gctaccaaaa 

80341 tttcaaaaag atccttattt ttattttcaa ataactttta tttgacaaga actttgtcag 

80401 taatggtctt taaattcttt tcaatcctgg ctttgtattg ctattttgag gtgtttcttg 

80461 ctaactggat taaggaagcc caaagagccc tctggttttg gtcatcaagg aaatttgtct 

80521 cacaactgat gatttatttg attttttttt catttttttt aataggaaga caggaaacag 

80581 tgataaacct ttaatatctg aaacttgtgt cattgacctt caactacata gtgaggtttt 

80641 cagttcagaa catttagggc ccatgttaca tgtggggata attaaaatgt tttaagtgat 

80701 gctttctatt cttcaagtgt tggccataat attcaagctg ggtacaagca gcagagattt 

80761 ttgtctgagc tcagtccaag ctctgcagtt tctgctgttt gtctttctag gtggcaccag 

80821 tcagtcatcc tctgcagctc atgaaaccca gcataacctt ttgggctgct ctggaaaaac 

80881 acattgagca ataagggtta gaatactttg tgttcaatgt ttccagtgct actctctggc 

80941 caggagaaat accaaatcat aggcatctgg aaaagagaga cagcccagaa agaatgaYga • 

81001 tgttacaaag cctgtgagca cagacccctc gtacatgttc atctacctgc tgtctgctta 

81061 atactgagct ataggcatcg gagcaaatgg taatttctat cagtcatgac tcaagtgctg 

81121 gtgtggtctt caagtagcaa tggattgact tccagggagt gaaatgtcat tgttctgatc 

81181 accttgtgga cacagggagt ggtgaaaagt tgagtccatg gcagcatcag agcaagaagg 

81241 aagtgcggtt ggttggaacg cgcaccctgt ggtggtgatg ttctccatta gcatttccca 

81301 aaggtctcac ccagccatag taaattatta ggaggccctc agcatctctc tgtgtagttt 

81361 aaatatcgta ttgtattttc ttggccagtc catgaatgga aagaagtgaa taaagatatc 

81421 agaaagtaga caaactgcaa tgtgacctga tgcagaggtg gaaagggtgt ggtctggaaa 

81481 ggcagaggtt caataaaggc ctttgaggtt tcctttcatt tccacagttc ttagtcacac 

81541 aatttccttt gtggatttta acggtaacta ataaggcttt gaaaaggaat cgaattggta 

81601 tgctaggtgg gaaatgacaa aggtcatctt gccacttcag cagggttatt ttaacctttc 

81661 ttttatactc ttcaagtcct ctttccagaa taattgaaaa tcccataatt aaaagacctt 

81721 cctttgtgcc cacattcccc ttctgagatc aactagagct gggctcaccc caaccatggt 

81781 caactggacc aggccagcca ggcctcaggc tggagagcag gctgtgagct ggtctgtcct 

81841 gaaaagctcg gcacagacaa ggaaaaggta atgcacgagg caactcatgt ccttccttgt 

81901 ctcagaagta tgaactgagg atcaaggagg ggcaggcagt tagcactagg gaaacaagag 

81961 caggcaaaaa tggacagctg agccagtcaa tcagtggact taagagagga ggggagatct 

82021 gccatctcct ggRactgagg gtgcactgtg gcttttcagg tacctgaacc acatcctagt 

82081 cccaataatt ctaataatat taatactaac agtaataaca acagtaacaa tgagcatgta 

82141 ctgagctctg attatgtgct aaggagtgtt ctaggtgctt ttataagtat tatcaactca 

82201 ttcaattctc acaaccctgt aagatacatc tgggtgctgc tgatgctgat gaacagacaa 

82261 gttaagttat ttgaccaagg ccacagagct tataagtggc agagacataa tttaagctca 

82321 agtggtctgg cttcatgcct ctgctcagtc tgtgcctccc tgtggggcta gtcctgagtc 

82381 tcctgtctcc tttattgccc atctttacaa taaagcccct cctattaaag aggccctaca 

82441 gagggtcttt tactcttcta ttgtctcaca attagcattt tccttggctc cactcattat 

82501 gaatcttatt aactgacaca tacacacaca cacacgcaca cagagttttt gagaaagggt 

82561 ctcactgtga cacacaggct ggcagacagt ggtggaatca ctgcaacctc aacctcctgg 

82621 actcaagtga tcctcctacc tcagcctcct gagtagctgg gaccacagac gcatgccacc 

82681 atgcccagct gtttcttttt tttagatacg gggtcacact atgttgccca ggctggtctc 

82741 aaactcttgg gctcaagcaa tcctcccacc tcagcctcca aagcatgaat gtagttttga 

82801 atccagtttt tgttatcctt tcatgccact aaatattctt tgaaagcatg acttttaatg 

82861 actgcattat attcatttat ttaacattta cttaatcact tatttattta acacttaaca 

82921 ttaagtgatc acttgagtcc aggaggacga cgttgcagtg attgtaccat tgcacgccag 

82981 cctgtgtgtc acagtgagac cctttctcaa aaatagtcat ctagctatct cttactttgc 

83041 ttttataatt gtgctaatgt caatatcttt atacacaaat ccttgtgcac aggtaggatt 

83101 atgctataga ataaattata gaaacagaag tattggatca aagagtttga acaatttaag 

83161 ttcacttgat acacagtgca gatggccttc ggggaaggcc tagaccccct ttggctacat 

83221 aaaagctcca gggtctgggc atggtggctc acacctgtaa tcccagcact ttgggaggcc 

83281 aaggtgggag gatcacttga gctcaggagt ttgagaccag cctgacagta cagtaagacc 

83341 ctgtctctac aataaattaa aaaattagcc aggtgtagtg gtgtctgcct gtagtcccag 

83401 ttacttggga agctgaggca ggaggaccac ttgagcccag gacgtcgacg ttgcaagaag 

834 61 ccatgactgc gccactgcac tccagcctgg gccacagggc aagactctgt ctcaagaaaa 

83521 aaaaaaaaaa agaaatctcc attcaccata cccttgacaa caatgaatgc tgcaggttta 

83581 gaaaaccttt atcttaattt gatttcttga atgggtcaga ataatgcata catttaaact 

83641 ctatgctcct taataaaatg tcaaagggcc atttgcgtgt ttattaagag caaaagccta 
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83701 


taacctacag 


tctccaatgt 


tgagaccact 


gacgccttaa 


aatgctttag 


aatttcagaa 


83761 


atggaaatca 


gagatcactg 


agtaaacagc 


ttcagtgaat 


atctaaggta 


accaaaactc 


83821 


agagaagtta 


aatgacctgg 


gtaatatact 


tgacttgcaa 


ctagaatcta 


ggtgtcttgc 


83881 


cctgtgattc 


atttctttag 


aacagattcc 


ttcattaacc 


taatggaagc 


aacaagccat 


83941 


tgttaccggg 


gtgaaagtat 


aaggaaaaaa 


actgcacaag 


aatatatttg 


aaaaagaaac 


84001 


tacagttgtt 


ctaaactcta 


ttttatcttc 


atagtaccaa 


gttagaaaaa 


gttattttat 


84061 


agacaaaagt 


aaaaattcac 


acctagttac 


tactttattt 


tcaagatctc 


tgctaaaatc 


84121 


tacaaataat 


ttttttccta 


ggaccattaa 


aatattcagc 


acatacccat 


tatcctctca 


84181 


tccagccaac 


atttactagg 


tctatactat 


ggccagaccc 


tgtgctaggt 


gctgtagtaa 


84241 


aagggggcag 


agtaccaagg 


taagaaaaga 


gggattcatt 


ttagggacat 


gtgagcaaat 


84301 


catcacagtg 


agtgtgactg 


ggcagtaacg 


gggtgcacat 


gatgccgtgg 


gggtgccgga 


84361 


gcaatgaaca 


tggaaggctt 


cacagaggca 


cgtgagctgt 


gcctgtgctt 


gaaagcaggg 


84421 


gaagaagtgg 


attaagataa 


aataagaaga 


ataaggagtg 


gaggggcagg 


gcccactgga 


84481 


gaaggctgct 


gtcacatgtg 


gctaaacaca 


gcagcctggg 




ctggtgggag 


84541 


atgaggctgg 


aaaggtggtc 


tgggatcagg 


cagtgttcag 


gagtttggac 


ttcgcctgga 


84601 


ggtgttagga 


ctcatgtaag 


ctgtttaagc 


agcgatgcca 


tggtcaaagt 


ggcgcattac 


84661 


caagctcatt 


ctaatggcag 


tacggggaag 


gactggagac 


tctgaaggca 


ggagctttat 


84721 


ctgtgttggt 


acagacaacc 


aggttgcagg 


cttaaattag 


agagaggcag 




84781 


aaagaggaga 


tgagtttgag 


taatatatat 


tagaaagaaa 


taataagaca 


tagagactaa 


84841 


ttagatgtgt 


gggtgtcatt 


aatgagacag 


gcaatgaagg 


aggaaggcca 


ggttttggat 


84901 


gaaagggatt 


tgtacacatt 


gagcttgaga 


tcgagtgagg 


tatcagaaag 


tgaatgaaat 


84961 


atccagaaag 


cgaatgaaaa 


tacaactctg 


gagatcagga 


gaggtataag 


cagagtcata 


85021 


gatctgaata 


attagtatac 


agctacaact 


ctcctaccaa 


tctccccctc 


ccctccaccc 


85081 


ccatcgccca 


cacacttgga 


tacttcctct 


tgtctgtata 


taggtagaac 


agcactgtcc 


85141 


actaaaaata 


caatgcaagc 


cccatgcata 


ttttgcaatt 


ttctaatagc 


cacattaaaa 


85201 


aagtgatgtg 


gaaaacaggt 


gacattaatt 


ttaagaatat 


attttattta 


acctaatgta 


85261 


tttacaatat 


catttcaaca 


ttaatataaa 


aattactaac 


gagatatttt 


atattgtcct 


85321 


ttcatactaa 


gtatttaaaa 


tccaatgtga 


attttccact 


catgacccag 


gccatctcaa 


85381 


tttggactag 


ccacatttca 


aatygcccct 




gtgcaggact 


acacagtagc 


85441 


ctaccagggt 


gattaggcac 


caacatgaac 


ttttttaacc 




gtggaattaa 


85501 


attaaatgga 


atttaatttt 


actgatgaga 


gaacaatgag 


gaagcccgct 


gggccctcca 


85561 


aatcactgcc 


caccccaccc 


tcccttctca 


gagggagtgc 


aaaggggcag 


tgttacatgc 


85621 


tgttggaagt 


ttaggagaca 


tgaagcatag 




cctctaaatg 


ttgcctttta 


85681 


ggttattaaa 


taccctgaca 




tgaatttaga 


gccatgaatt 


tgttatctct 


85741 


taatgtggat 


atatatctgg 


tctcctgata 


aatttcctaa 


ggctgttgtt 


cctaaacttc 


85801 


aaatatttgc 


aaactaactt 


cataattttg 


tcatgcctgc 


ataccaccaa 


aactatatga 


85861 


tttgtttaat 


atttttattt 






atctaaagac 


atatttagtg 


85921 


tcatcctaag 


taactatatc 


catgaaatca 


tgaatttcat 


atgttgttgt 


acattttttc 


85981 


tactacacat 


taaaacaaat 




ataaagaacg 


tttatccatg 


tctcctaaaa 


86041 


tcacctcaca 


aaccacctgt 


ggtatgatta 


tcaaactttg 


aaaacactgt 


tcttggggaa 


86101 


gggaaaggaa 


cgtaacacta 


taggatcccc 


tctctatgcc 


gccagtgctc 


cgtggggtgc 


86161 


gcctatccta 


actcaccgaa 


tccccactct 


cctatgagca 


ggctgatggt 


cactgctacc 


86221 


cactggttgt 


ctttcaggct 


tgcatttatt 


ctggctgatt 


agcacttgtg 


tctgccccgc 


86281 


ggtcagaaat 


tttatatggc 


aacctgtatt 


aactataagg 


aaattcttaa 


caatttttat 


86341 


ttttgttttt 


aatttttgtg 


ggtacacagt 


ctttgttttg 


attttccaga 


ggttacagag 


86401 


ctgccaagtc 


tgggatttga 


gcttttacct 


ataaacatca 


caaggcagag 


gcaactacaa 


86461 


cacctaccat 


aatgccctcc 


taagaggtgt 


tctatttgtt 


gttgttaaca 


aaatgatttt 


86521 


caattatgaa 


ttatcttaaa 


gcccaaagac 


tttaagaaat 


aagagttggt 




86581 


gatggggatg 


cgtagtacca 


aaatggttta 


aaacaaatgt 


gttatatatt 


aacataagtg 


86641 


cttcttagtg 


tattaaataa 


caagatctag 


tggctagtct 


aataattact 


ataatttcaa 


86701 


atggtaatac 


atataaacaa 


tattaaaaga 


tatctgaaat 


tgtagtgtgt 


attagttagt 


86761 


ctattgttgt 


gtaataaatt 


agcccagaac 


taagtagctg 


aaaccaataa 


acatttactt 


86821 


tatcacagtt 


tctgtgggtc 


agagatttgg 


gcacagcttg 


gctgggtacc 


tctggctcaa 


86881 


agtctatcac 


aagactgcac 


tcaaggtgtc 


agctggggct 


gtgttcccat 


ctgaaagttt 


86941 


gggggagaaa 




gttcactcac 


atgttgttgg 


caggattcat 


ttcctgactg 


87001 


gctgttggtt 


acaggtctcc 


ctcagttctc 


tgcacatgca 


tctctctata 


aggcagctct 


87061 


taacacggta 


gctggcttcc 


ctgagagtga 


gcaagagagt 


gagagaaagc 


tcctaagaaa 


87121 


gaagccaccg 


tctttttata 


cccaaatctc 


agtctatgaa 


ctagatggga 


aaaatagtac 


87181 


ctctttttca 


ctaacctcta 


gctgaaattt 


tgcatttctt 


tgattatgaa 


tgtagccaac 


87241 


aaactgcagt 


agcattaaca 


gcactgtgac 


accatcacca 


atagagctca 


tagatatttt 


87301 


atttcatttt 


gtggcaggca 


gcttataaga 


tggtccccag 


tgatctccac 


ctgctgaaat 


87361 


tcatgccttg 


gcataagtcc 


ctcctcctga 


atatgcactg 


gatttaataa 


ttcacttttg 


87421 


gtgaatgaaa 


tgtgttaaat 


attaacacag 


aaaaaacccc 


tgtgttaaag 


gatgcagtct 


87481 


atcttgcacc 


atctgaaaaa 


tcagtctggt 


gctttgtgga 


tgggcacagg 


gattcctcac 
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87541 


atacccctgg 


aatccaccat 


ctgtgggcat 


ttactgtgtt 


tgtgaaagat 


tcttaaaaaa 


87601 


agaaaaaaaa 


aacatgtggt 


actgctagtg 


cagctcagaa 


atagatcaac 


tttgaaaact 


87661 


tccctcacag 


ctgcaaaagg 


caagtgtttg 


gcactaataa 


atcagaatta 


gtggagctca 


87721 


actaataatg 


aacctttcat 


ctcctctggg 


caggtggtca 


ccaactgaac 


tatgggagca 


87781 


aacaagccat 


ggttagatgt 


aataaccaca 


tttctaatga 


caggtaggac 


tagagcagaa 


87841 


agtgagtgga 


ggagaagtct 


tcccgcaaaa 


ttcaaatctt 


cttaaacttg 


gggccctctg 


87901 


aaaacattaa 


tcaaagttgt 


gtttctaggg 


gctgggctga 


cctctgctta 


ttacctttcc 


87961 


agtcataacc 


actgcaggta 


tttttcttct 


cgctagtgaa 


aaacagcctg 


ggatgctatc 


88021 


gacaggcccc 


tatcagagaa 


ccagtgaact 


agggacacaa 


ttataggttt 


caattttccc 


88081 


ctcctagacg 


ccaatccaaa 


tttgtcatca 


cctgttcaga 


gaaatgcctt 


ccatgtttca 


88141 


tctcacttgg 


gtggaaattg 


ggtgatattc 


aaaatattta 


acaaccaatg 


aggcacaggc 


88201 


actaaccaat 


taggacaaca 


taagatgctg 


gagcagggtc 


caggggcacc 


ctgtgctgtg 


88261 


ctggcattca 


tcctttagtt 


gttgaattat 


gggagaagtc 


ttaggggttc 


tgggggtgtg 


88321 


ctcagggggc 


tgagggtgat 


gacaattcgc 


caactggttt 


ttaggcatct 


cattatttta 


88381 


atacccagga 


tgtctgcacc 


agtgcacaca 


agattgaata 


ttcactgtgg 


aggggggttg 


88441 


gggctgctgc 


tcccaagggc 


ccccatggaa 


ggctactggt 


gtggaagctg 




88501 


cctacagcgt 


tctgacaact 


ggcactatgg 


ggacagagcc 




ttctgagccc 


88561 


tgagctcagg 


ccagagcctt 


aaggtcctgg 


accacttcca 


aggcttgcag 


aacccctcac 


88621 


tcaggtctcc 


ttggggcggc 


tggctggcag 


tctcccagtt 


accaggcact 


ttctgggagc 


88681 


agccagggac 


agctgctgcc 


ggctggcatc 


aatgggcttc 




agggttgagt 


88741 


ggaagtttcc 


ttgtgggttt 


gatggagggc 


atgttctcag 


tccacaggtg 


tcataccacc 


88801 


cgagtagcct 


caccactgta 


caggatacag 


gcctaagaaa 


agacttggct 




88861 


ctcacttcga 


ggattggttt 


agcaacttcc 


tcagctttct 


gaatgaggtc 


tcaggtttta 


88921 


ggcttatcac 


aaaggagatc 


attctgcatg 


acctcttggt 


ctgcattatt 


tcactgaaat 


88981 


gcccgggttt 


gttttacttt 


actccatgct 


tctggaaagc 


aggctggggg 


gctctggatg 


89041 


cacatagacc 


tgggtctgaa 


ttccagctct 


gtggaatgca 


tcaccacttc 


acttcacctc 


89101 


tctgaggcaa 


tttccacctc 


tgtcaatggg 


gctcatggga 


gtgcctgcct 


cataggctgg 


89161 


tggagggtcc 


aatgagataa 


tttaaagaca 


aatttgataa 


ctgttttctt 


gtaagttgag 


89221 




attcaaaact 


tttagtctca 


gtttgggcta 


ggaaatgcca 


gtgttattcc 


89281 


agggtactaa 


cataggtatt 


ttaaaaataa 


gatgcttttt 


gctttcacaa 


gctgactaaa 


89341 




aaaaagtgac 


ttcagaagtc 


aaatgtaact 


caatagtctt 


acatgcttag 


89401 


atccaaccca 


gaagaactca 


gggttctcct 


tcctgaatga 


agataatttg 




89461 


tttcgatcca 


tagttggctg 




tgcagagctt 


gtgaatatgg 


agggccagcg 


89521 


gtatctcctt 


ttctacagga 


agacggcata 




ttaaaatttg 




89581 


taatatctgt 


ttcaatgaca 


aaaagcaatt 


tcaattatat 


ttaagatgac 


atttacataa 


89641 


acataaaaat 


tataaccRtc 


tcacaatact 


ctcaactacc 




agcagaggaa 


89701 


agcttgattt 


gttaaggtat 


tgcttttgct 


cattttgttt 


aaaaaaactt 


ctttttctta 


89761 


aaataagaat 


tatggaatca 


ttaagtttta 


agcaataaga 


agcaaagttc 


gaaacaagaa 


89821 


tcctgattct 


tcacttctgt 


ttacccaaaa 


gaacattctc 


tctctgattt 


cagtcccaga 


89881 


aatcaaacca 


gtgaacacat 


cactatgcag 


agtcacattc 


catgttttta 


atggaagttt 


89941 


tagaagctac 


agatgaattY 


aggagtgata 


ttaaaccaag 


accattaaga 


aagatgactt 


90001 


ttttctagga 


ttctaactcc 


tatattcaga 


cacacatatc 


caactgccca 


cttgacatct 


90061 


ccacttggct 


gtctgtctca 


tagacatttc 


aaactcacta 


tatcccaaac 


aaaagtctta 


90121 


gtatctcccc 


tccaccccaa 


attgctgtac 


tcacagcccg 


ccccatctca 


gtctgatggc 


90181 


atttctattc 


ttactacact 


taggccactt 


cctattttcc 


ttaactcctc 


tcttttgctt 


90241 


attatttttc 


aatccaactg 


ccaatcttgc 


tggttctacc 


ttcaaaataa 


ccagactcta 


90301 


attactcctc 


aacatcttta 


ctgctaaccc 


ttgtccatgg 


caccagcatg 




90361 


gtatttcaat 


agcctcctaa 


ctggtccttc 


tcttccactc 




acagtctatt 


90421 


ctcaatacag 


tggccaaagg 


gagctgttaa 


atttaaagtc 


agatcattgt 




90481 


atcaaaatcc 




cccagactct 


ggggggaaag 


ccagagtcct 


accatgacca 


90541 


acatggccct 


ccaggatctc 


acctccaaat 


tactggctcc 




ttgaatactc 


90601 


caggcatgtt 


ccgcttctgc 


gtcctcaggc 


tttccccatg 


tggctacatg 


gtgaattatc 


90661 


tcaccatttt 


ctccatgaca 


gctgccctta 


ccagctcacc 






90721 


gtgctctgct 


cctcctagcc 


ccgctagact 


tctttctcca 


cagcatgtat 


cccttctaaa 


90781 


ttcctaatat 


acatcaccta 


gtatttttta 


gatttattgt 


tttttgtcca 


catcttttaa 


90841 


cttgaatata 


agatccacat 


ggaagatact 


taataaataa 


atctgaatta 


agggaaaatg 


90901 


ccaaacaaga 


aaaacaaaga 


gaaaaaactt 


tgaaaacatc 


cagtgtccaa 


aaaaaggtct 


90961 


tatgattttc 


ttttcttttt 


cttttcttct 


ttccttcttt 


ctttcctttc 


tctttctttc 


91021 


ctttctttct 


tcctttctct 


ttctttctct 


ctttttccct 


cccttccttc 


ctcccttcct 


91081 


tccttccttc 


cctccctcct 


tctctctttc 


tttctctttc 


tttttttttt 


ttgagacagt 


91141 


cttcctctgt 


tacccaggct 


ggagtgcagt 


ggtgtgatca 


tggctcactg 


cagccttgac 


91201 


cttgacctgc 


tgggctcaag 


tgatccccct 


gcctcagcct 


cctgattagc 


tggaaccaca 


91261 


ggtgaatgcc 


accaaacctg 


gctaattttt 


aattttttgt 


agagatgggg 


tcttcctacg 


91321 


ttgcccaggc 


tggtctcgaa 


ctcctggctc 


aagcaatcct 


caaggccatc 


tcggcctcct 
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91381 agagtcctgg gattacatgc atgagacatc acacctggcc aggccttgtg atttctaata 

91441 gcaggaccca tgtattacat ctcatttttt aattttaata atgtttgtgg cattttgaag 

91501 aggagcaaca acaaagtaag cctgacactt aggagaggct gctgtttacc ctgaaaagac 

91561 ccctaagagt ggcattcttg gggaggggta gaacactaca tcaagcacag agcgttatca 

91621 tagaggtccc cacatctccc ttttatctgg gagccagagg gatcagactc agaatgtctg 

91681 agtaaaaatt cacaagaggc tgctgggcac cccggaatct acaaaaaaat gccatttctt 

91741 tccagtgacc atgtccattg tccagaatat acctttctga gctaatggta cccaggaagt 

91801 tgacttagca ttcagaatgt ggttcagggg tgttggaatc agtgctaagg atggctaacc 

91861 cttctgagga ctgcttaatc catgccgtgg tgagccctga taatgcatca caacagacac 

91921 ttcacaaaag atcttcatcc atacttacca atccacactc atgtccacaa gattcaggac 

91981 ctattttcca ggccaatact gggcaaccat tggaaatttt tcctctctgc tccatgagga 

92041 ccagttcatt gcccacaacc tttctccagg taggatggat tagctttcta cccacaaaat 

92101 tccaaccata tggctgtgct gtcttccagg aattacgtag agctcacttt gctggagttc 

92161 tggaagttcc tcaaatcttc aatctgttac tctactccca ttaggcacag atctggcctc 

92221 tgtagatccc agaggtgcac ctactttcag attcccaagt ccttggggcc cttcaacatt 

92281 tcccccttat gtcaccagtg tgtagccagg ggccttgttc tgcaccctct accatcatta 

92341 atgagctact ttgaccatag acaaatcacc taatctctct gggccttagt ttccaaatct 

92401 aaaaataaaa ggatataact ctctaaggtc ccttctagtt gtaaaaaatc caagattatt 

92461 tttttcctac ctctttaaga tttaaatgat gacaacagca tctttcctaa acttttcctg 

92521 aggccagatg ttcctggcac tgaagtagag gaaaaaaata gtttttgaat aacctaacat 

92581 ttttgccttt tagagaaaat tatcctctgg cctttttagt tccccttccc ttacagctac 

92641 ctccttatgg acccttaaag gaagtcttta aaacatagag aggctgaggc aggagaattg 

92701 cttgagccta ggggttcgag actgcagtgt gccatgactg tacctgtgaa tagcaactgc 

92761 actccagatg gagttcggca acatagtgag tctctctcta tcaaaaaaaa gtaaactatt 

92821 tatccttcct gattcatcag gatcttataa aaaacattgt tattttccaa attatttttc 

92881 ttacataaaa cctcttaaac agttttattc tgataactat gctcatcagc cttgactttc 

92941 ctctgttttg cagggaaggc tattaaatgc tctggggaag aggaataaaa agctcagaga 

93001 cagggccagg gaaggaagca tgctgtccat gtaggtaaat tctgccctga gctttcacaa 

93061 ggtgatgggc atgaaatggc agaggcgaaa gtagggagtg gagagaaggg gaaaagaaga 

93121 gggaagaaga gaaagtctga aagcatatat tgtttgctta gaaaaaagtt ttaggagagg 

93181 tctggtggca gttcaagaat gttcacttag ttagatgact tctaaactgg gacttgccta 

93241 agaagccaca ctgcagggag gaggcggagg tggaacagca gttctcttcc tttagcagcc 

93301 ctccatctag ccttccgcgt agcaggctgg tgaggtattg agcagcccct ctattggccc 

93361 cgcacccagt tttcagaagt taagttcatt ctacaggtct ctaaatgctt caaggacgac 

93421 caaatctatc cattgttggc ctggaaatca aagaagacat tccaaatctt caccattcag 

93481 taaagcagtg acttactgaa agaattacag tttactagca aaccccccaa atgaatctct 

93541 atgtataata catgcataac ttcctagtct gaagatagca gtattccaaa taattgtagg 

93601 ctccaagata tcacttagtg acttctaatt taggaaacat atgctctaga gaattcctcc 

93661 cattatacac acacacatac acacacgtat atttgtgtgt gcgaacacat atcctactat 

93721 aacaaatgac tctgttttta agccactcta ggttacaaaa caatacaatg agttaactta 

93781 aaatatgtca tattaaaatc tgggcatgaa cgcaactaga aaggaagcct aattcatacc 

93841 agaaaatatc aaaacaaagt ctggtaagtg tctagctagt tagacagtct caaagcagta 

93901 gcttctcatt agcattgaga aataacaatc tgagtggtaa tgtgaatacc tactgtggaa 

93961 ctggtactgg atgttgtata agctgggaac agatgcctct taaattcagt ttgttgcact 

94021 atgacagggt tctacttcaa ggactcatct tttcccagtt tattcttttc caggaaaagc 

94081 tttctatgca ctttcataga caaatgcaac tcttcttgtc attttctggt tccttttttt 

94141 gggagaaggg gacaYttaga gctttttttt cccctttaaa cagcaccaac cttctgactg 

94201 atgacgaaat agagggaaat tgaaatggca gagtaaaaaa tcaatcaggc acataggcaa 

94261 tcccttccct ggtagagtta cagagtatac attagtattc atgatatttt agttaggaga 

94321 caacatctcc agcaaaagaa tcaccacaca gcactgtgtc aggccgtcta tcacatcttt 

94381 cctaccactt ccttgcacag aatctgtaat ccaaacacct accatggtca cccctccaga 

94441 atagccccat tggtcttgct ccttttcctg ggacaacagc ccaagtcccc tctgcatcct 

94501 tactgctcag aagcaagaca tgaacatttt gtttgaggca ttcctgaaga aaaatgataa 

94561 tgatcttata atatgaggta tcttcaagtt tgtgttttgg gaggaagagt ggtataagaa 

94621 gacacaattg ctggataatt ctcagaagcc aaacatagaa ttacctatga ttcagcaatt 

94 681 ccacttctgg ggacatacca aaggaactga atccaggatc tcaaagatat gtgcaaaccc 

94741 acgttcatag cagcattagt cacaacagcg aaaaagtaga agcagcccaa atgtccactg 

94801 atgaatgaag ggataaagaa aatgtgatat atacatacaa atatgtttgg ccttaaaaag 

94861 gaaggaatgt ttgacacgtg ctaacaacat ggacggacct taaggacatt acgctaagtg 

94921 aaataaagca gaaacagaac gacaaatatt atataattct acttatatga ggtacctaga 

94981 aaagtcaaat tcataaagac agaaagtaga atggtggctg ccaagagctg ggggaaaggg 

95041 aatggggagt tgttgtttaa tgggtttaag tttcagtttt gcaaaataaa gagttctgga 

95101 gattggttgc acaatatgaa tatacttaac gctactgaac tgtatcttaa tggttaagat 

95161 ggtaaatttt gttatgtgtc ctttatcaca attaaaactc ccccaaaacc tatagttctt 
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95221 


agtatttccc 


aatatgatgg 


tgataacaat 


aataccttac 


aaatgtccgg 


gaacttcttt 


95281 


ctgagaaatc 


cagagacctg 


ggcctccaga 


tttgttcatg 


ccaactcaaa 


acgataccaa 


95341 


ggatgagttc 




gttgcactta 


tcagagttta 


actttctttt 




95401 


atgaatgttt 


ggtatatatc 


accattttat 


ccctctgaaa 


ccagggtcac 


tcagacatct 


95461 


gtggatgtcg 


acccgcagtg 


ccactctggt 


attatctggg 


attcagggag 


gagaggcctg 


95521 




ggaagaagag 


agatttgtga 


agttagcctc 


attcctcttc 


tatttagaga 


95581 


gttcaggaat 


gtgtccatac 


tgttcctccc 




accatttttt 


ctccagatta 


95641 


aaggtgactt 


catctctttc 


cactttgacc 


tttaaactYa 




caacttggca 


95701 


gtcattccta 


tctaaaaatt 


acacacaaga 


ttaatactcc 


aggtgctctc 


taccacccaa 


95761 


caggatctgt 


taccttctgc 


cattctgtgt 


ctccactcgt 


tctttcagaa 


cctggggatc 


95821 


agaggttttg 


tataatgatg 


acactttata 


agccattttt 


tgcatctcaa 


acacaatgga 


95881 


acacagcgca 


gtgaaagtgg 
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1 


agggcggatc 


acttgaggtc 


aggagttcaa 


gaccagcctg 


gccaacatgg 


taaaaaccca 


61 


tctctactaa 


aaatacaaaa 


attagctggg 


catggtggcg 


catgcctgta 


gtcccagcta 


121 


ctcgagaggc 


tgaggcacaa 


gaattgcttg 


aacctgggag 


gctgaagttg 


cagtgagccg 


181 


agattgcgcc 


actgcactcc 


agcctgggcg 


acagagcaag 


actccatctc 


gggggggggg 


241 


Rggaaaaaaa 


ggtaaagtaa 


aggataataa 


aacagcgatg 


atttctctat 


tttatcatca 


301 


cttgctgggc 


acagtggcac 


atgtctactt 


gaaagaatca 


tttgaggcca 


ggtgtttgag 


361 


gctgcactgt 


gctacagtca 


tgcctatgaa 


t aacccctgc 


agtccagcct 


gggcaacata 


421 


gtgagactca 


gtcttaaaat 


tttttttttt 


cagaattcta 


tttttcaata 


cgtcttatta 


481 


aatataatag 


ttataataat 


tattatatta 


taattatttt 


atcttttagt 


gtagttggaa 


541 


ataggtccca 


atactatgaa 


agatcaaaat 


gtttcaagat 


ataggaaaaa 


caaaagcact 


601 


gagaagaaac 


aaaaaaacta 


aaattgggtc 


caataattca 


gtgttaaagc 


tagttggtga 


661 


aatagaagac 


tctgtgccta 


aaagtgcLLa 


taaatgtttc 


ttgcatctta 






ctgtggtgca 


tatttactgt 


atgttaaagg 


ataattttca 


aaaaaggcag 


cattatgatt 


781 


tttatgcaaa 


tatcagatga 


Rtaagtgtta 




tgaacacagt 


taagtgagag 


841 


aaccaaatgt 


tgtaacttgt 




afccaaagaat 






901 




tgaatatgca 


aatgaagcca 




tttccacagt 


ggggaaggga 


961 


aatcagttga 


ctctccactc 


tccaggatag 


aatttgcccc 


tctgtaaaga 




1021 


tgtatttcta 




gtcatggaaa 


gagctataaa 




tagaatcaga 


1081 


atcagataat 


ccagaagctg 


ggttccagat 


gttttccact 


gaagcacagc 




1141 


acatatattg 


cattcattca 




caaacacata 


aagagaactt 


tacattcaga 


1201 


gtggtaaata 


gcactgccat 


ttgtagctat 


tgtattttta 


aatgtttatt 


ttctgaaata 


1261 


aatatatttt 


ttgaataaaa 


ggctcaagta 


ttgcccaaac 


aaatttacct 


ccttttacca 


1321 


caccagtcag 


ggtatcattc 


aatatttttt 


aaagaaaaat 


ctagaaaaaa 




1381 


tctttgtttc 


tcttgttcca 


ctaagagaat 


aagccaagtt 


cttcatggaa 


agttcctcca 


1441 


gccaaatcta 


gagggtgacc 


aaaggagatg 


aaaactcatc 


attcaaatac 


ttaaggaact 


1501 


gtactcataa 


taaagcgatt 


tttttggctt 


acagaatatg 


tgcaaataaa 




1561 


tgtagaatct 


agccctaatg 


attagaagtt 


attaagagta 


tttggacttg 


tataaacaat 


1621 


ctggttctat 


ctggggattc 


tccagggatt 


caacggctct 




accttcagat 


1681 




ccagtggctg 


tgtattcaca 




ctcgaaatgt 


tcaaatagga 


1741 


agacaagatc 


ccttaaggga 


tcagtgatca 


gagaaaagat 


ctgtagggat 


gtcttagcag 


1801 


cttgaccatc 


aggctttagt 


cataaaaaga 


ttatgacatg 


aagggcaccc 


tcagtcagca 


1861 


aggaggagga 


aaggaagtag 


ccatgaggcc 


aagaacacca 




tatcttgagc 


1921 


tctaattttt 


aaggtaagac 


ctacacaaga 


gaagataata 


tcacagttta 


cagaggttat 


1981 


ctgaacatgg 


tagcaatttt 


ccttgttcag 




cgtacatggt 


gaacagttga 


2041 


agaactgctg 


attcttggca 


aaaggcaata 


tatagtctgt 


cactggaaga 


Scagttgggc 


2101 


cagagggaga 


aatggacaga 


ggtcatttac 


ttctcattta 


tacttcatcg 


ttttcctcag 


2161 


cggtagctgg 


tgctggaatg 


ggagaccaaa 


cttatcgatc 


attagaagcc 




2221 


gacttgagca 


aaatggtttt 


aattccttct 


cattgctgtg 


tagctgtcaa 


gacaggtgat 


2281 


ggcttgggaY 


agtcttcttt 


tggctcttgc 


acatgaattt 


gtactgagaa 


cacattttgg 


2341 


ttaaatcata 


ccaggcactg 


tgttctaaga 


ccactggccc 


tctataaatg 


cttttaatgc 


2401 


tattcatata 


aacattgtca 


aaatggaaag 


atgattaatR 


tttcttacta 


attcaataat 


2461 


gtaataataa 


tgcagggggc 


tgggggtatt 


ctggctcaca 


cctgtaatcc 


cagcactttg 


2521 


ggaggccaag 


gtaggtggat 


cacttgagcc 


gagcctagaa 


gttcgagacc 


agcctaggca 
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2581 


acatagtgag 


acctcgtctc 


cactaaaaat 


acaaaaatta 


gccaaggcat 


ggcggcacac 


2641 


acctgtagtc 


ccaggtactt 


gggaggctga 


ggcaagagga 


ttgcttgagc 


ccaggagctc 


2701 


taggctgtag 


tgagctgtga 


tggtgccatt 


gcactccagt 


ctgggtgaca 


cagcaagact 


2761 


ctgtctcaaa 


aaataataat 


tagttagtaa 


gtaggaagtg 


ctagtagtta 


gtagtaagtg 


2821 


ctagtaattc 


agtagtcagt 


cagccataca 


ccaatagaga 


ggtgttttaa 


cattctgtct 


2881 


tcgtaaaaac 


tcagattcta 


ccagcattat 


tagttgcatc 


aaaggtaacc 


cagtcatagg 


2941 


taacttcaaa 


gctttgaata 


acccagaaga 


tatttacttt 


gctaaaacta 


gggtaacatc 


3001 


ttttaatcta 


gcgccctttt 


gcccctggct 


tgcaaacaac 


cagtataaat 


ttgaagctgt 


3061 


tatctaatct 


tgtatgtaca 


gtacatcagt 


catgccacca 


aaattgattc 


ttgacttcta 


3121 


tacgtctttc 


tttcctttgg 


aatttctcat 


gttctctctt 


ccttctgtgt 


tttaatgaag 


3181 


aagtgtatgt 


gataaaatgt 


gagctagtca 


ctattttata 


gtccttattt 


tgtataccta 


3241 


aggtattttt 


aatatggtgt 


taaaattctt 


ttatatattg 


tttggacatt 


tacatctact 


3301 


tctctagata 


acaaattatt 


gcctcactta 


tcaggtaatc 


atgatggaat 


tcttctttta 


3361 


aaatttcttg 


tgctctggtc 


aaatgtccta 


atagtaagac 


attttacata 


tatatatata 


3421 


tgtaaaatat 


gactttagaa 


tgacttacaa 


aataatgtta 


tattaataga 


taaaaagaat 


3481 


gctggctgca 


gaacaaaagc 


ctaaaagaaa 


tcatgcgatg 


agaagaaaaa 


aatatttata 


3541 


agagttgaca 


caaagctcta 


gtggaattgt 


atttcttcag 


gctgagctga 


tgcttattta 


3601 


cagcagatgt 


cacacctctg 


acactgtgaa 


tttgaaatag 


tctggtgaaa 


aaagcaagca 


3661 


gccctgatgg 


ttttaagttt 


tcggcaaggc 




aatgaacaaa 


catttccaga 


3721 


ctgcatatta 


taatctgatt 




agcaagcacc 


taattttaac 


catttcaaga 


3781 


taagttaaat 


attgaacgtc 


ttcccttcct 


ttcataattg 


atagtagtac 




3841 


aaacacttta 


actcaaaggt 


cagtaagacc 


aaatagagtc 


aataaactga 


tcttgcttcc 


3901 


aacaaggatg 


aatgtaaacc 


tgcagttagg 


atagttaaaa 


cactacaaca 


gcaaaaatgc 


3961 


atgtggcttt 


tatttatttg 


tgtatatgtg 


tgtgtgttac 


tcctgaactg 


gacactcctt 


4021 


cttagttgtc 


ttgggttctg 


aaagcagcac 


tggccgagta 


cccactgcat 


gtgagactgg 


4081 


gtcctatttc 


ataacaaact 


gcttttactc 


ccaggaaatt 


ggaaatcatg 


aagttatctg 


4141 


tgtttgagta 


atctttctct 


ctctctcttt 


tttttaaact 


tttccattag 


ccagaacaga 


4201 


ctatctgtct 


gagatgttgt 


ttatcatgta 


agagayagat 




tttgaaataa 


4261 


agtttaaact 


tatgacctag 


aattcattat 


tatgctcctt 


ctcaagttac 


agtacaaagt 


4321 


agaaaacttt 


catcaaatga 


atattgttcc 


attgatttga 




accaagtact 


4381 


tttaaacata 


atggaatgat 


atataaaaat 


gtctggttta 


tagctatgcc 


tgattgaagt 


4441 


acccttatat 


gaaaaatgct 


cccctttgcc 


cccatgcctc 




tctccccttc 


4501 


catgtcttgt 


ttgcttttaa 


aactqctaca 


tgtttcatcc 


ccatttctca 


gtgatctgca 


4561 


ccaccattca 


ttacataccc 


attccccgca 


tttttcctct 


taccttcttg 




4621 


atgatgaaag 


gtttgtgaat 


agagctatta 


ctgtatttta 


gctggttttc 


agtatacttt 


4681 


ggtgcatttt 


cactgatgtt 


atgagatagt 


tgatggcatt 


aatcagagaa 


agtgtccaaa 


4741 


agctaataaa 


cctatgacaa 




agtcaggaga 




tgagataaaa 


4801 


tgtgtaaatc 


ttaaccatcc 


agctaactat 


tcacatacct 


ttcattggca 


tctaatacaa 


4861 


agttgtgcac 


atagtagata 


ttcttcaatt 


tttttgtcca 


tttggttttc 


atttgattct 


4921 


atgaaaatga 


ttaaatgaat 


attataagca 


gttgaatcMa 


ctagcagaca 


atgtgtctag 


4981 


ttaatttctc 


atcatataat 


cagatgataa 


aagaggttag 


aacagtagtt 


gataattttt 


5041 


tttaaaaatt 


agttaagttg 


gtctgaacac 


tgagctttag 


gggagacata 


gagtattcat 


5101 


ttccactgcc 


agcagttcag 


agtttgaatt 


tactttggtt 


ccatgagacc 


acaggctgat 


5161 


ccctgcttgt 


tacgctgaat 


agtactggac 


aatacagagc 


cttccaaaca 


cacgatttat 


5221 


tatgcaacag 


aaagaaccaa 


atggcaatta 


tactaactga 


attttgcttt 


ttatttgata 


5281 


atactgagca 


cctacccata 


gggtggtctg 


attaaatagg 


tttaaatact 


atcttttatg 


5341 


gacttccttt 


tctttaggta 


tggaaaacag 


tgagcagtag 


ttatcttatt 


aatggcatta 


5401 


ttttaagcac 


aatgtagttt 


agatattagg 


gttttgaaaa 


ataacatact 


taatcatttt 


5461 


tataaaaagc 


agagatctta 


ttatatttat 


actgacaaga 


aagtaatttt 


ctatttaaat 


5521 


gccaacagag 


gccgcatgca 


gtggctcaca 


cctgtaatcc 


cagcactttg 


ggaggccgag 


5581 


gcaggcagat 


cacttgaggc 


caggagtttg 


agaccagcct 




gtgaaaccct 


5641 


gactctacta 


aaaatacaaa 


aaattagctg 


ggtgtggtgg 


tgcacaccta 


taatcccagc 


5701 


tacacaggaa 


gctgaggcat 


gagaatcatt 


tgaacctggg 


aggtggaggt 


tgcagtgagc 


5761 


caagattgtg 


ccactgcact 


ccagcctggg 


caacacagtg 


agaccctgtc 


tcaaaaagca 


5821 


aaacaaaaca 




cagaatttgg 


ccatggagag 




aagagcatgt 


5881 




caaatttata 


tgctgttcaa 




gatgtaggca 


atagaagatg 


5941 


gagaattaaa 


agagttatta 


tgggaaatca 


gtaattgtta 


attggtaatg 


atggtgaaat 


6001 


ttagggaaag 


tagctattga 


ttaaggagct 


gtaaatttgc 


tgggtgcagt 


ggctcacgcc 


6061 


tctaatccca 


gcactttgga 


gaaccaaggt 


gggaggatta 


cttgagccca 


ggagttcaag 


6121 


accagactgg 


gtaacaaagt 


gacagcccgt 


ctctacaaaa 


aatttaaaaa 


aaaaaattag 


6181 


ccaagcatgt 


tggcacacac 


ctgtagtccc 


agctactgag 


ggatgctgag 


ccctgattat 


6241 


gccactgtag 


tccagcctgg 


ataacagagc 


aagaccctgt 


ctcaaaaaaa 


aaaaaaagct 


6301 


gtaagttatc 


atccattttg 


atgacacaag 


tatacattga 


acctgttctt 


gattgataaa 


6361 


ttataaattg 


aacagagaaa 


ccatatctga 


agttaaactc 


agtaggtttt 


tgcagtgtgt 
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6421 


gccttccagg 


gatcagtgat 


ggtaaaaggt 


tgaggagctt 


ttctgccatc 


acaaccagaa 


6481 


atttcaagga 


tccattctca 


ataaggaaat 


aagagatata 


tacacacact 


tcttccctcc 


6541 


cttgcttact 




cttctctttc 


ccttcctcct 






6601 


ctcttccttt 


ctgaggcatg 


agtgagtaac 


ctgttgaaaa 


ctgttttgag 


agatttattc 


6661 


tcttttgaac 


cacattcctt 


atagtgggaa 


atattgtcag 


tgcgacactt 


gagtttgtta 


6721 


atagctgtag 


ttctcaagta 


gctgcacatc 


accatctcct 


gggaaacttt 


aaaaagtact 


6781 


gatgcttagg 


gcatcatcct 


caaagattct 


ggtttaattg 


gtctagagta 


ggaccaaggc 


6841 


attagtattt 


tttgaaagct 


ttcaaaatga 


ttctgagtca 






6901 


cagatgacta 


acaataataa 


tgaaggtcaa 


ttacacaatg 


gcaatggggt 


tttataatta 


6961 


taattgctct 


tttttaatta 


cacaaataat 


atatcagttc 


tttcttgtta 


tttaaaaaag 


7021 


aaactataca 


aaaatttaca 


gagtaaaagt 


gaaatgccag 


ccaggcaagg 


tggctaatgc 


7081 


ctgtaatcct 


agcacattgg 


gaggccaaga 


tgggagggac 


tgcttgagcc 


caggagttag 


7141 


acaccagctt 


gggcaacatg 


gcaaaactct 


atctctatca 


ataaaaccac 




7201 








acacactggt 


ggtgtatacc 


tgtagtctca 


7261 


gctgctagag 


agtctgaggt 


agaggatgat 


tgggtttggg 


aggtccgggc 




7321 












tcaaqaaaaa 


7381 


taaaatgccc 


tttcaccgta 


ctattttccc 


tggatgtaac 


cactctttat 


t tcaattc 


7441 


actgtcttcc 




tttttacatt 






a qaqtc 


7501 


ttgctctgtc 


acccaggctg 


gaatgcagtg 


gtgcaatctc 


agctcactgc 


aacctctgcc 


7561 


tcctgggttc 


aagcaattct 


cctgcctcag 


cctcctgagt 


agctaaaatt 


ataggcacgc 


7621 


actaccatgc 




tttgtgtttt 






tgtgttggcc 


7681 


tggctggtct 


caaactcctc 


ctgaccttgt 


gatccggcca 


cctagacctt 


ccaaagtgct 


7741 


gagattacag 


gcatgagcca 










7801 


caattactta 


taatcatgtc 


taatgtcttt 


qaaacataaa 


ttcqatcata 


ccgtatttat 


7861 


gtattatgcc 


gtggtttgct 


ttttttactt 


aacaatttgt 


cttggagatc 


tttScatgtc 


7921 


aatacatata 


aatttacctc 


aatttttaaa 


aaattatttc 


attattctRc 




7981 


atgttttttg 


gtatatgtgg 


ctttaattta 


tttttcattt 


taacaagttt 


ataacttaac 


8041 


aataacaatt 


agttattgtt 


agcattatta 






ctttttacca 


8101 




tgctgttgtt 




tacc^aatc 


attgtgttta 


Lea t data 


8161 


ttcctgtaga 


gcaaattcct 


agagtgagag 


ttactaqqtc 


agagagtatg 


tatattaata 


8221 








a aacaa 




cattcactcc 


8281 


aaccaatata 


atctgattgc 


aatatttcaq 


aqcctaaata 


aatcattcat 


actqcaqtqt 


8341 


gatttaatgg 




atttccatct 


tctctctttt 


qactqqaatt 


tta tt qa qtq 


8401 


agtttgatag 


cactgattat 


atagcata tc 


aqcttaaaat 


tccaatttat 


aatcttaaac 


8461 




agagaataga 




acaaattttt 


aqaccaaqtt 


tttcaacatq 


8521 


taaagtatag 


gagagatgaa 


aagaaaattc 


aqccttqqca 


qtqtaaaqaa 


tctqqattqq 


8581 


actactccca 




ttatagatgg 


gatgctcaaa 


qaaacacqct 


qacctcccca 


8641 


gtaacaaagt 


ctcaggaaaa 


gtctacttca 


attcttttgt 


gtctgtgtgt 


g t g t g tgt g t 


8701 


gtgtattagt 


gttttaaatt 


caagatccta 


gatattttag 


acttacatat 


aataaaatta 


8761 


catcaatatt 


gttgggtata 


acatttttat 


gtaatcaaaa 


tggaagtgaa 


atttaattgc 


8821 


tttcaattaa 


aattcctttc 


tagataatct 


ctaaatttct 


tcatcaatac 


aatttagata 


8881 


ttgtagttcc 


caattcatag 


gctttggggg 


tggattaaat 


tatataacac 


attaaaaacc 


8941 


tttagcacag 


tgtctagaat 


ttagtaagct 


ctcagtgaat 


tgaacctgtt 


tattatttct 


9001 


gttattacca 


ttttaattct 


cttaaaagta 




tagtccttct 




9061 


tattttgttt 


ttagcatgat 




qaqqqqcatq 




ctatattcca 


9121 


gaagatccaa 


atgaaaactt 


ttctggtgtt 


aaatgtgtat 


ttattatcta 


ggaaactttt 


9181 


taaaagaaca 






ctaactattt 






9241 


ccactgtact 


tagaatatat 


aaaaatttaa 


gtatggaaaa 


catacttaaa 


taaaaattaa 


9301 






tttaactggc 


ttacaatctt 


atqaatttqq 


ttatqaqaaq 


9361 


aatgaaataa 


aagaaactaa 


ttcattaaag 




tagaqqtcaq 


aaqacatqta 


9421 


cactattaaa 


gagacttact 


agttctgtga 


ctcatcaaaq 


tttcctaact 


cctctcttqq 


9481 


tattttgggg 


ctagtcctgt 


ggagtgagta 


aacaataccc 


aaatgtttat 


ttaqattqtq 


9541 


tagaatcagt 


cagaacaaaa 


tggggccttc 


tttaggaagg 


ttggttccag 


gatctgcccc 


9601 


tcttaccttc 


aggaggtgta 


cagggtaggc 


agattgcttc 


catcaatatg 


ctctggatcc 


9661 


tttgcttgtc 


agctctctgt 


ggttctctaa 


taacctttct 


gcccacccac 


ctccccacca 


9721 


ccagctggct 


gtgatccagc 


acttccatgt 


gttcagttga 


ttggcacaca 


attttaatta 


9781 


aataacaagt 


attaaaacat 


actagaataa 


aaaataatag 


agctgaggaa 


tgttattagt 


9841 


atcatttctg 


gattttagtt 


ggactgtacc 


aaggtttaaa 


atgatctctt 


caaagaatca 


9901 


gttatttttc 


cttcagttta 


gttcctgtaa 


tttttttcaa 


tctgtgactt 


ttctttagee 


9961 


cctctgcctc 


ccatttggaa 


actttattaa 


tccttttttt 


agtccgtttt 


tcccaggaat 


10021 


ttttatgaaa 


ttccttttct 


gtattcgtac 


cttcttcctg 


cccaaagctt 


gcacttcttt 


10081 


ctctactctt 


ttctctgtcc 


ctgatactgc 


tttacgtact 


atctttcaac 


aattccttcc 


10141 


ccttcagaag 


cttacagatc 


actgtcaaaa 


ttatccttaa 


tgcccccatc 


agaccctcag 


10201 


aatgtggatt 


tgagtttaca 


tataaattct 


tattaactta 


aaatgttcaa 


gtactgtgaa 
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10261 gaatcctaag atacattttt ttccattata cttttagaca agcaaatctg gatcttcctc 

10321 tgtggtatcg cccctcttcc caattttttt catcactctc aggatcgaga gggaatatat 

10381 aactgatgaa tattttcatt tacaccattg gaatattatt taaaaattaa tgtctatatt 

10441 ttaacctagt ggttgtccgc tgtgctcagc tccattattg ctgatatcat ttgaaaatat 

10501 aatctgctta ttcagttgtt tggatcaaaa aatgcaaaca tttttaatgg tcatagcaga 

10561 tctaaattct gatttctgaa ttagttttca ttttttgatg aaatcctcag aaatttgggt 

10621 atgttttgat taacttatta actagtgtag gtgtttggac ttgattttta aaaactcatg 

10681 taattacttc agaatataat taaatagttc taaaggtcta aacaatttgt ttttatttat 

10741 ttaaccatca taagtgcctc tattctatcc attgttgcca ttctttcatt taaaatcttt 

10801 tctttttttt gagacagagt ctcgctctgt Ygcccaggct ggagtgcagt ggtgcaatct 

10861 cagctcactg caaactccgc ctcctgggtt cacgccattc tcctgcctca gcctcccaag 

10921 tagctgggac tacaggcccc cgccaccatg cccggctaat tttttgttat ttttagcaga 

10981 gacagggttt caccatgtta gccaagatgg tctcgatctc ctgacctcgt gatctgccca 

11041 cctcggcctc ccaaagtgct gggattacag gcgtgagcca ccgcgtcagg ccttaaaatc 

11101 tgaaattata aatcttattt tgatagtgtc tcaaaaatgt tgactttgat ttgattgtta 

11161 attatcttct atctttaaac gctccttaaa taagaaataa tacttgtaga atatgctagc 

11221 tcattagaat tacagtattt ataaaatgat tttatgaaga acttgataac cgtctaagat 

11281 taaactgaac atttttgttt attttatctt tgtttgttaa aacagagtct agccctgttg 

11341 cccaggctgg aatgcagtga atcaatcttg gctcactgca gcctctgcct ccctggatca 

11401 agcaattctc ctgccccagc ctcctgagta gctggaacta caggtgtgcc ccgccacacc 

11461 tggctaattt tttgtatttt tagtagagac agggttttgc catgttggcc aggctggtct 

11521 caaactcctg acctcaagtg atctgtccgc ctcagcctcc cagaagtgct gggattacag 

11581 gcatgagcca ctgcacttgg cctattttat cttatttgta atgcatgaga aaatatcctt 

11641 tgtgccattg gttcagcatt taataaagta cttagcatga ataattttat tttttatgtt 

11701 ggactatggg aatatataat aaagtatgag tatagttttc tttgtatggt cttttgtgtg 

11761 agactatgtc cttatatttc ttaagcatat agctaaaaat ggacacacat gatattttta 

11821 tgctcacatc acaatgtaaa attcattcca actacaaagg caaactgatg tggaacagtg 

11881 tggagggtga acaaagggga ctaaaatcat gtatagcttg tatggagtat atagttgtgg 

11941 tataatttgt gagctgcaag gtagctgaac atttctattt tggtgtcagt cccttgggaa 

12001 ggaaggggtt tcataatgga gagtgatctg tactcttagt aagagtgatt gacactgaat 

12061 gattaaatag aagagaatat aaataccact cctccccctt ttaaggctaa gcacatagac 

12121 actaaatgca aatcttttca atgtggaaga aagtctggcc taatgatagc acatatcagg 

12181 aaagccaagg gggtgaatta actatgcaga tcaaaatgta aggaaaccaa aattatatag 

12241 catccttaaa aataactt.tt atagcccaaa tctaatggta aatgcacaga tagagggtaa 

12301 ttgaagatcc catttgtgaa agtagaatac tgacatcagg ctcctggtca atgagtgggc 

12361 aaaatggttc cctgaattgg ataacacagt gcataccaYg gtgactgata aaattgatgt 

12421 gtctgcagga gagccagccc tattactgaa gcctttaacc tattttctgt ctctttgaaa 

12481 atgagctcct gagtggaagt tatcctcaag gaagtgaatt taattcaaaa gaagatattt 

12541 tatagatggg caactttaat ttaagaattc acttatctat tgtagaggag aactgtgtgg 

12601 gaaaatatat tattataagt aatgtggtta tatttttcaa atatgtcatt ttttagtgtt 

12661 attttgagaa cctgaatttt aagcattagc aagtaaactt tattatttaa tcttacactc 

12721 tcttagaaca tatggctgaa acaatattga atctgcactg taatacttta ttaagatatg 

12781 taattataca atgaataatt taactacaac atgtgatttc ttgttttttt ttctcttttt 

12841 gaaaatatga ttcagtctgt cctaagataa atacttgtta atcattgcaa agaataaaag 

12901 cccatcttat aaattcatta ttctaaagta tataaggtaa tattgctaac tggagaagca 

12961 ggcaatagtt accctaattt ttgccaatta aaaaattcac tgttcaattt atgccaggag 

13021 ataaaatact aaatatccta tatacactgc ttagtaggtt gttagtacct tagtagtttg 

13081 tctatgaaat ataaggtaga ataaattatt aagtttgatg ttctcacaca catacaaata 

13141 tgtcatcata attcacttct tgttgtgagt ctggacttaa gccaattttc tcagttaaca 

13201 ctttttttgt tgttgttgtt ggagatggag tctcactctg tcgccaggct ggagtgcagt 

132 61 ggcgcaatct cggcttactg caacctccgc ctcccaggtt caagcagttc tgcctcagcc 

13321 tcccgagtag cttgggacta caagcgcgcg ccatcatgcc cagctaattt ttgtattttt 

13381 agtagaggca gagtttcacc atgttggcca gaatggtctg gatctcctga cctcataatc 

13441 cgcctgtctc ggtctcccaa agtgctggga ttacaagcgt gagccaccgc cacccagcta 

13501 gttaaaacat tttgttatta ttttttaaaa acattataac ctggctgggt gcagtggctc 

13561 acgtctgtaa tcccagcact ttgggaggaa ggggcaggcg gatcacttga ggtcaggagt 

13621 tcaagaccag cctggccaac atggtgaaac cctgtctcta ccaaaaatac aaaaattagc 

13681 cgggcatggt ggcacatgcc tgtaatccta gctactcccg aggctgaggc aggagaatcg 

13741 cccaaatccg ggaggcagag gttgcagtga accgagatca ctgcactctg gcctgggcaa 

13801 cagagagaga ttccatctca aaaaatatat atatataacc Ygttgttctt tgtgcttcat 

13861 aaatgagatt tatggagtca taaatgtatt tggaaaataa aatagaaagc tcttaaaata 

13921 tttcatttgg agacaagtca ttaaacaaat tctgtattta aaatcagatt taacaccttt 

13981 ggtaaatata aatttttctt agtttcttcc actaatggtt tttttgttac ttttaatata 

14041 aaattttaga agaaaatctg attgaacaaa tatacctctg aaaaaatttt cttgcttagc 
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14101 


tttccttgcc 


aagctaaaag 


ctgaactttc 


aaacatctaa 


tacaaagcca 


tgtccccagt 


14161 


gtgcattcac 


atattatgga 


cggatttcca 


tttattttaa 


cttaaaagag 


atcaccctaa 


14221 


aagaaagcta 


atttcttaca 


aaaaagaaaa 


gaaagttaac 


ttttctcatc 


attgaactag 


14281 


catgaacctt 


tattaattca 


atctaagtat 


ttagaagctt 


tcttttttta 


gcactgttct 


14341 


gattcagaca 


tttactctat 




ttacttggta 


atttgccaga 




14401 


actttctgac 


tagactctga 


ctttcttata 


tatcaaattt 


cactgcatta 


cttaatttta 


14461 


Yacaaaggaa 


aaaaattttt 


ccagtttagc 


tggtttctac 


agtcaaaata 




14521 


aaagaagtgt 


taaactttta 


aatttggtct 


aaaattttgc 


cagtttctga 


gtgaattgcc 


14581 


actttgtatc 


atgccaacag 


ctgtatttct 


acactcttgt 


ttttaaaact 


ggcttgttgt 


14641 


tttttgttga 


atattcgctg 


ccctctagtg 


ggcttaatgR 


ttcttttaaa 


atgaccagat 


14701 


agtgtcaaat 


ttaaaggaat 


cctttctata 


tggaagtgat 


taaatattct 


tacatgtttt 


14761 


aatactcttg 


tttttcactg 


tgtttagttg 


tgtctcacac 


aactaagttt 




14821 


cagaacattt 


tggtgatgat 


agtctttgaa 


ccaacagtgt 




aacaatgata 


14881 


aatgctttta 


agaaggcaca 


ttaaaataag 




tggtagtttg 


tgtgttttca 


14941 


cattttaaaa 


tgtgtttttg 


gatacatgct 


gcctacttct 




catctttttt 


15001 


ccttgtagat 


gctacaactg 


tggtggcctt 


gatcatcatg 


ctaaggaatg 


tagtctacct 


15061 


cctcagccaa 


agaagtgcca 


ttactgtcag 


agcatcatgc 


acatggtggc 


aaactgccca 


15121 


cataaaaatg 


ttgcacagcc 


acccgcgagt 


tctcagggaa 


gacaggaagc 


agaatcccag 


15181 






tcgagaagtg 


ggaggcgggc 


atggctgtac 




15241 


tttcctcagg 


aggctagggc 


agagatctca 


gaacggtcag 


gcaggtcacc 


tcaagaagct 


15301 


tcctccacga 


agtcatctat 


agcaccagaa 


gagcaaagca 


aaaaggggcc 


ttcagttcaa 


15361 


aaaaggaaaa 




ggtcttcttc 






ggttgcaaag 


15421 


tctacctcat 


gcaagtatag 


gggaacagta 


tttcacaagc 


agtagctgac 


ctgggatttt 


15481 


aactactatt 


ggggaactgt 


gaatttttta 


aacagacaaa 






15541 


ttgagcaggg 


tgtcatgttt 


tatgttaatt 


cagagaataa 


gatactatgt 


ctgtcaatat 


15601 


gtgcatgtgt 


gagagggaga 


gagcctgagt 


ctgtgtgtgt 


acatgaggat 


ttttatatag 


15661 


gaatgtagac 


acatatataa 


agaggctttg 


tctttatata 


tttgtgtata 


gatcaaagca 


15721 


cacaccctct 


ctcatataat 


tggatatttc 


caagaattga 


aaacccatgt 


gaagcattat 


15781 


agatagtttt 


aaatttaacc 


cactggagtt 




accacttctt 




15841 


taaaactaaa 


aacacgactg 


ttaccttttg 


tgtgaaccaa 


aggatacttc 


agatctcaga 


15901 


gctgccaatt 


atggggtact 




aagacatcca 


gttctcccga 


atttgggatt 


15961 


gcctcttttt 


cttgaaatct 


ctggagtagt 






gaaggcagta 


16021 






ga ctgccata 


agcttttttg 


attctgggat 




16081 


cagaaaagac 


aatgaatgtg 


taatLLgggc 






ttctgtgttt 


16141 


aattgtaaaa 


ttagatgcct 


attaagagaa 


atgaagggga 


ggatcatctt 


agtggcttgt 


16201 


tttcagtagt 








catgttgtga 


gggt tgtaag 


16261 


ggattgtgtg 


gcaacagcag 


cttcccttgg 


ctaactcaat 




ttgcttagag 


16321 


cagggagccc 


tccttattta 


ctactgaaga 


ccttagagaa 


ctccaattgt 


ttggcatata 


16381 


tttttggtgg 


tggtttttat 


tcctcctgga 


gagttatcta 


atttgtttct 


aaaacaaaca 


16441 


agcagcaaag 


aaatgaatta 


aatactgggg 


ttgagaatta 


aaattaagtg 




16501 


gttgcccaat 


atatatgacc 


tgcaaatgat 


acgaaaaagt 


gcagcattta 


gtggcagtta 


16561 


acaagagtga 


caagcctggg 


gcagaggtac 


caaacctctc 


ccaccagaga 


gctagaagta 


16621 


ttttatacag 


taactttgat 


cttatggaag 


tgaccttcaa 


tgcttattct 


gaagtaacct 


16681 


atatggtgga 


tacaggatga 


acattcagtg 


ccagggagaa 


tcttctcagg 


ttggttctcg 


16741 


ttagagtgat 


aaactggcta 


ggggccatag 


tattggtcct 


gttaggtttc 


ggtcatggaa 


16801 


aaaaaaaWta 


ttttggggtc 


atcctggctc 


tagatgttat 






16861 


tgcaagaagg 


taccagttaa 


ttatagtgct 


taatattggg 


aataagatta 


agcattataa 


16921 




tgggcctgtt 


ggtgtaagct 


cagataatta 


aataaaaata 


gcatgactca 


16981 


aatgagacat 


attctgctga 






cgcctgtcct 




17041 


acgtgtatag 


ttgctgctgt 


ttcagcaaac 


caccataaga 




tcaggttggg 


17101 


ttgccagtcc 


tttacaactc 


agcttgaatt 


tcacaacagt 


gattgtgaga 


atctgcgtgg 


17161 


tatacactga 




tgctgtgatg 








17221 


atatagctgt 


agagaagtac 


ttccttgcct 


tatgtgagga 


tttcaaactt 


atttaaatta 


17281 


tgtagacaaa 


tcaaagtggc 


attgcttaat 


ttttagcagg 


cataataagc 


aagttaacag 


17341 


taaaatgcaa 


aacatgataa 


gcgttgctca 


atttttagca 


ggtataataa 


gcaggttaac 


17401 




caaaacatga 


tagataagtc 


actttgaaaa 


ttcaaaccaa 


agttccttca 


17461 


ccttatggaa 


ataggaaatt 


atggacttca 


aaattggaca 


cttcctgttt 


acaaaaagaa 


17521 


attcagagct 


aaaatcatgg 


taaaaaaaaa 


tagaaacact 


tgagaactat 


ggtctttatg 


17581 


ggtgcaattt 


gaaatccttt 


tcatcatctt 


accagactaa 


actaagagca 


cataccaaac 


17641 


ctatcttatg 


gttgaaagtt 


ggggtttatt 


ttttatatga 


gaatattatc 


actattacat 


17701 


aacatactca 


ggacaaagaa 


ctttgctcag 


ggaacatacc 


atgtaatatt 


tttgttgttt 


17761 


ctttacagac 


tagtctacag 


tcctgcttac 


tcaaaacaaa 


ccaaataact 


tataccttta 


17821 


tataagtatt 


atgtactgat 


gatagtaact 


acctctgagt 


ttgacacaga 


tcaaaatttt 


17881 


tgaatatcag 


atatcagtta 


tcctattttt 


atttcatgtg 


aaaactcctc 


taaagcagat 
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17941 


tccctcaact 


ctgtgcatat 


gtgaatatca 


ctgatgtgaa 


cacattgttc 


atttacatag 


18001 


qtaaaatatt 








gttgatacat 


agcacacctg 




tatqtatqct 


gttccagcct 


tacaqqtqqc 


tgataattct 


ctggtacaga 


acctttttat 


18121 


ctgtattata 


aatagcaatt 


cacaactgca 


tgtttctgac 




gaataatgaa 


18181 


gcatctcgtt 


ttagttagca 


aagtctccaa 


acatttcctt 


aaaataatca 


Ygtatttagt 












acacggaagc 


agtcttagaa 


18301 


acaccacttt 


acccaoaoat 


aaaqqttqqa 


aqqqqtaqca 






18361 


caqqtattca 


tqctaqqcaa 


aqaatttaaa 


aqaYqccaat 


gtccttcatt 


tactgtctgt 


18421 


octoccctaa 


aaccaaocat 


attacaacat 


tatagcccca 






18481 


tqqcttqcca 


aqqaatqaac 


atqcMatqcc 


attactagct 


attaagqqaa 


aagggtctgt 


18541 


qtqaaqcatc 


actttqcaqq 


qattactaat 




caqqtctdtq 


aattaagtta 


18601 


tctcttaacc 


tcaccctcat 


gtcaacacaa 


atataattcc 


taaacaaaat 




18661 


tctcttaqcc 


ctqtaaqctq 


atcWtttgct 


acatgqcaqa 


ctataatqaa 


aacattttta 


18721 


tacttqqqtt 


tctaqtcttc 




cttqqatqta 


tttttqcaqt 


tqaaagattt 


18781 


aqaaaqattt 


ttacctqctt 


ataacttqqa 


aatttaqaqt 


qcaatqtaaq 


aaaaaaqatc 


18841 


aa aaat tc 


at ttatta 


catca tcca 


cctccaatat 


tqc atact 


ttttttattc 


18901 


a a 


ttattttqca 


ccaqtqcqqc 


cccaaqttac 


tqctqqttqt 


atttaqtttq 


18961 


toaataoaaa 


cccataaq 


ttaata ^ t 


ttqtaacatt 


cactataaqa 


tqaattatac 


19021 


aaoacatoao 


aaatctcatt 


aaqtcttaaa 


qttaatttaa 


attaatttat 


c ^ qttttctc 


19081 


taaaaaatat 


ttatcataaa 


atatatatqt 


qtatttcccc 


tttqqttata 


aaatttqqqa 


19141 


aaqtatgtac 


aaqtqcaqct 


qcactqactt 


taattttcta 


gatgtcttaa 


tgagatttat 


19201 


ttqttttaqa 


qaaqaacatc 


ttqttaaaaq 


catcaaactc 


tgtcttacat 


agctqtYaac 


19261 


aqcctcttta 


agatgtggtg 


gttgtatgat 


ctgtgtctta 




tagagtgaga 


19321 


aattqaccta 


tgattcattt 


ttaaatttta 


ttaat^catc 


aaaqctqcaa 


qttatqqtaa 


19381 


a tact tac 


tgtgagaagt 


attatgatat 




t t cttaa 


cactt t a 


19441 


tt 






tacctcttqa 


atcacatcta 


tcaaccactq 


19501 


ocacctacca 


ccaaactnqc 


^^ aa ^ a ^ 


atotattact 


ttttggtatt 


aacaactaac 


19561 




a t a 


accct attt 


ttatatqtct 




tgttttatct 


19621 


a^t^ttttta 


aattatcct* 


tqtaqtattt 


a attacctc 


at^tccatt 




19681 


tt tttacaa 


t aaaataa 


aaacactt a 


act tat tt 


tttaaaa ac 


aaaaaaqqqg 


19741 


taqatqtttq 


qaatqcgttt 


cactcqcatq 


caqtcatctq 


qaqqaactqa 


aqcactottt 


19801 


cctttctqt 


acactctq 
dcac c, ggy 


ttLLdLdtLc 


tcatttcata 


cctaatqtct 


tattctotca 


19861 


attat ata 
3 catttat a 


g ^agg 


taaaaaaatt 




aaataaaaca 


tataac ttq 


19921 




tgggttttgg 


a atttttta 




tcttactaa 


a t d9 tatta 


19981 


ataaaa 


ccatttaggc 


at ttttac 


atca tt a 


cataaqtta 














aacaatacag 


atgctgaata 


20101 


aat ta tct 


aotoaaoaa 




t qaacta 


ccatcactca 


gaattgtcca 




ocaoaaatta 


tacaaoctta 


tqaataaaqa 


cacatacttc 






20221 


taaaacaaaa 


tattcaaaac 


ctattqaaaa 


aatcatttta 


gaWtttttct 


acaaqttttt 


20281 


tctaataaaa 


aattt gaaaa 


qqqcaaattt 


tatcaqtacc 




aatacqaatq 


20341 


taaatttatc 


aaaccataaa 


tacaqtatta 


atqtactqta 


acaaacgatt 


taotaaaact 


20401 


attgagttct 


ttaaattqqc 


caqttccaca 


atcaaactta 


ttttcctctc 


ttcacctaqa 


20461 


tgatttattt 


ttttoataat 


ctqttatqac 


ttttatttta 




taqtaaaatc 


20521 




aaatttacta 


tcttaaccat 


ttttttttaa 


aqatqaqqtc 


tcattctqtt 




qcccaqqctq 


qaqtqcaqtq 


qtqcaatcqt 


aqcttactqt 


qqqctcaaat 


tcctqqactt 


20641 


. t 


cccacMtcaq 


ccacttqaqt 


aqctqqacta 


caqatqtqca 


ccatqcccaq 




ctaatttttt 


tttttttttt 


t taqaqat 


ggagtcctgc 


tttqctqccc 


aggctggtct 


20761 


tqaactcctq 


cttcaa ca 


tcctccctc 




caaaqgqctq 






tqtaaqccac 


catgtctagc 


cttaaccatt 


tttqattatt 


aaqtatattc 


acattcttqt 


20881 


acaaccatat 


gtgattcact 


tttctttgaa 


qqqctttlla 


tactttacaq 


aatatqqaaa 


20941 


acctttaaac 




aaatacacat 


aatcccatca 


t 

cttttt; 3 ? a 


accaataaca 


21001 


cttttatta 


atttatattt 




attttttttt 






21061 


tgctttgtca 




agtgcagcgg 


ctcaaccatg 


gctcactgca 


gcctcaacct 


21121 


ccccaggctc 


aagtgattct 


cccagctcag 


cctcccaagt 


agctgggact 


ataggcctac 


21181 


accaccatgc 


ctggctacgt 


ttttgcattt 


tttgtagagg 


tggtaaaatc 




21241 


aatttactat 


cttgtggcct 


aggctggtct 


tgaactcctg 


ggctcaattg 


atccttctgc 


21301 


cttggcctcc 


caaagtgctg 


gaattacaag 


tatgaaccac 


cccgcccggc 


caatttttga 


21361 


attttttgta 


gagacagagt 


ttcactatgt 


tagccaggct 


ggtctttaac 


tcctggcttc 


21421 


aaggatccca 


cctcagcctc 


ccaaagtgtt 


gagaatgcag 


gtgcaagcta 


ccacacctgg 


21481 


ctgaaaatct 


taaaaaaaRa 


aaaaattata 


cataatccca 


tcgcctagaa 


ataaccatta 


21541 


gcattttttt 


attaattttc 


ttMtggttac 


acacacacac 


acacacacac 


acacacacac 


21601 


acacacacac 


aSagatacat 


acacatgcgg 


gtgatttttt 


tttttttttt 


tttgagatgt 


21661 


agtctcactc 


tgttgccagg 


ctggagtgca 


gcagtggggc 


aatctgctca 


ctgcaacctc 


21721 


cacctccctg 


gttcaggcaa 


ttctccagct 


ggaactgtag 


gcatgtgccg 


ctgcatccgg 
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21781 


ctgattttgt 


atttttagta 


gagacggttt 


caccatgtta 


gccaggctgg 


tctYgaactc 


21841 


ctgacttcag 


acgatccacc 


tgccttggcc 


tcccaaagtg 


ctgggattac 


agatgtgaac 


21901 


caccacgcct 


ggccagtgtt 






cattaaatag 


tccaatatgc 


21961 


ttatgtaatt 


aatgctgctt 


tttttttttt 


ttccaaataa 


agaatagctg 


taagtcacat 


22021 


ttaggataac 


aggacgaccc 


agccagaatc 


ccaggctgtc 


cttctctgta 


cacagagtac 


22081 


tatgtttcct 


acccctgtct 


gtgtctataa 


gccttttgta 


aggacctttg 


tatgaagctt 


22141 


ttgcttgcta 


ggctactaaa 


tcaaagcagt 


gctgtgtgat 


agccaccatt 


ttgtgatcga 


22201 


ttctgctcct 


gattgcctgt 


tatttttgta 


aaacattcct 


caaaaactct 


gtggggtttc 


22261 


ttgtttgctt 


tgctttctag 


aaataattga 


aaattcttaa 


aactttcaca 


gttgctcaaa 


22321 


tgtaatttct 


gtcatcctca 


atttagaaac 


cagtatgttg 


ccctttctaa 


tcctctctct 


22381 


ctctctctct 


ctctctctct 


ctcacWcWca 


cacacacaca 




cacacacaca 


22441 




ctttctgaat 


taatttggac 


tgcctggaaa 


atggtaaatg 


tttctgtggc 


22501 


tgcatagcag 


gcatgtttct 


taacacaata 


taggatagtt 


tattgtattt 


atagtgtatt 


22561 


ttgtttctaa 


aattactcaa 


aatttcttga 


agatgtgggc 


tatttctgaa 


ggtcaagggt 


22621 


ctccatttct 


acttaatttc 


tgagctcctc 


agcatctgta 


gctatatccg 


cctgctccag 


22681 


tttgWaaaag 


ttctttaaaa 




aaccttggag 


gttttgctta 




22741 


cacatggttg 


gttttctttt 


gtcaagaaga 


aagaagaggc 


tggacccaca 


cctattaacg 


22801 


taaggacaat 


gcccaaagtc 


aaagtccagg 


gaaagactgt 






22861 




tttgacttgg 


tgcaaataga 


catattgttg 


acctgtcctt 


tcatactgct 


22921 


tttctacctt 


ctagaagtgt 






tatgtcagat 


atttcaagtg 


22981 


ttatttatca 


ctttctttct 


ttctttcttt 


tttttttttt 


tttttttttt 


gacgcagtct 


23041 


cgctctgtta 


cccaggctgg 


agtgcagtgg 


tgtgatctcg 


gctcactgca 


acctctgcct 


23101 


cccgggttca 


agtgattctt 


gtgcctcagc 


ctcctgagta 


gctgggattt 


taggtgcgcg 


23161 




cagctaatgt 


tttgtatttt 


tagtagagac 


agcgttttgc 


catgttaccc 


23221 


aggctggtct 


tgaactcctg 


ggctcaggca 


gtccacccac 


ctcagcctcc 


caaagtgcta 


23281 


ggattagaga 


tgtgagccac 


tgYgcStggt 


catttatcac 


tctttcattg 


agatcatcgg 


23341 


gccacatatt 


gagcccttat 




ctccacactg 


gctcttcaag 


ttctctcatt 


23401 


tcttcatgaa 


attaattctc 


cacaactttc 


attaactagt 


tcagatagta 


gtttttctag 


23461 


tcccctgtta 


aactgcttct 


gcccaaaagc 








23521 


actatattaa 


taaaaaccta 




taatttcctc 


acaqtaaaaa 


tcttggaaaa 


23581 


tgcagaggag 


gggctgccgt 


gtgagaagct 


cctgctgtgg 


tgttctgacg 


atgtgcccgg 


23641 


tccacgctct 


acttccttag 


gtgggctttt 


gtttgttgag 




attaatgggg 


23701 




ccggggaaaa 






tgggaaggga 


ctctggactg 


23761 


gcatctggtt 


caatagtctg 


tctccatcta 


ggatcatacc 






23821 


tcccaaaatc 


tgctggagga 


gagtccacga 


gttcctttag 


aatggaatca 


gtaaacaaca 


23881 






aagactgtgg 




gattatacaa 


gagatcccat 


23941 


ttagatggat 


actcaatttt 


ccatgatgtg 


attattacgc 


attgcatgcc 


tgtaccaaaa 


24001 


tatctcatgt 




tatatacgcc 


tactatgtac 


ccacaaaaac 


taaaacataa 


24061 


tttaaaaaga 


gatcccattt 


aaagggacca 


tattgacaac 


ctgcagtgtt 


tctttttagt 


24121 


aagacattat 


ttcttaatgg 


aacactgtcc 


ttactaaaat 


tatcttcaag 




24181 


aagatgtcct 


aaataacaca 


atctaaaaag 


tatgtcataa 


tgtactccac 


tgtgcagtgg 


24241 


gcctttagaa 


gtgtaaaaat 


tccttatggt 


taaggtgaaa 


gtccgacttt 


taagaatgta 


24301 


gaagaactgg 


aattcagtaa 


ttctgaataa 


agattgaaca 


tgatacagtt 


cagttgttgc 


24361 


ttgacaccac 


cagagggcac 


tcttcacttg 


ctctctgaaa 


cagattttct 


tttacatccc 


24421 


ctcatagcta 


taatactctt 


ttgagtacct 


gaatatccac 


atgattgata 


aacttaccta 


24481 


ggaaaatttc 


tgactgaaaa 


aatgtgtaat 


tataagtaat 


gccttttgag 


ctcttatgca 


24541 


gaagacaggg 


gctgtcaaca 


cagagctcac 


aatactgaag 


agataatcag 


gtatttgtaa 


24601 


cttgtctaga 


aaaaagtatt 






aagaaaccac 


aggactgtaa 


24661 


acattcaatt 




atcatactgc 


attattaccc 






24721 


ttcaagctat 


aagaaatata 


aaacttctcc 


caagcatggt 


ggctcacacc 


tctaatccca 


24781 


gtgttttgga 


ggccaaccca 


gagggatctc 


ttgaggccag 


gagttcaaga 


ccagcctgat 


24841 


taacatagtg 


agaccctgtg 


atgtggtttg 


gctgtttccc 


cacccaaatc 


tcatcttgaa 


24901 


ttgtagctct 


tacaattccc 


aggtgttgtg 


agagggaccc 


cgtgggagat 


aactgaatca 


24961 


tggggttggg 


tctttcccat 


gctgttctca 


tgatagtgaa 


taattctcac 


gaaatctgat 


25021 


catttcataa 


aggggagttt 


ccatgcacga 


gctcccttct 


cttgtctgcc 


accatgggag 


25081 


acatgccttt 


catcttccac 


catgattgtg 


aggcctcccc 


aaccatgtgg 


aactgtgaRt 


25141 


ccactaaacc 


tctttcttgt 


gtaaaattgt 


ccagtctcag 


gtatgtcttt 


atcaacagca 


25201 


tgaaaacgga 


Ygaatacagc 


ctgattctac 


aaaaccttag 


ctgggcatga 


tggcttgtgt 


25261 


cagtaattcc 


agctgcttgg 


aaggctgagg 


caggaggatt 


gcttgagacc 


aggagttcga 


25321 


tgctgtagtg 


cctttgatca 


caccactgca 


ctccagcccg 


ggaRacacag 


tgagactgtc 


25381 


Mctaaaaaaa 


aaaaaaaaaa 




aaaWaagaaa 


tgcaagactt 


cttcattggg 


25441 


gttttattac 


tgaaaacttt 


gatgttcctc 


ttctcactca 


gacatcttaa 


tagggctgcc 


25501 


catacttcca 


ttatttgaga 


agaaacaata 


tcttgtcaaa 


atgctgatat 


cacacccagg 


25561 


tattctaagt 


atttgattta 


aatgtgtgtc 


tctagataca 


agttctgaaa 


agagttttca 
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25621 ggtataattt aatgaagaaa tacatctttt accttcagct tccatttatg tatcactgat 

25681 taatgtaata atagctttta cttttatagt gctttatcgg tgacatggtg ctttaaaatt 

25741 taattctcac aaaaccctcc taagattaag atggcagata tcaatattcc tatattacag 

25801 atgggttcag ggagattaca ttaactactt gggcYataac ctggcttgga gctagctagg 

25861 aaagacacct cagaattctg atttgaatca ttctcttctt ccagtcacca gaaccaggca 

25921 gtaagcttcc ttctgactct ttaggaagtg ccaagaagac aaggaagtga gtaggagagt 

25981 tgaaaggatc aaaatcacac accaatgtga ttgcccacat ttgcttctgt ctgaatgttt 

26041 ccatccatgc cacccatttc tactagtcat tctccaaacc cactctcact ctcatcctgc 

26101 tccactgtgt ttctctggtc ttgtttgttt tttgttttga gacagagtct tactctgctg 

26161 cacaggctgg agtgcagtgg cacaatctcg gctcactgca acctccgcct tccRggttca 

26221 agcgattctc ctgcctcagc ctcccaagta gctgggatta caggtacatg ccgccatgcc 

26281 cggctaattt ttgtattttt agtagagatg gggtttcacc atgttgccca ggatggtctc 

26341 aatctcctga cttcgtgatc cgcccacctt ggcctcccaa agtgctggga ttacaggagt 

26401 gagccaccgc acccggcctc ttcttttttt tttttttgac agagttttgg ttttgttgcc 

264 61 caggctggag tgcaatggtg caatctcagc tcactgctgc aacctctacc tcccaggttc 

26521 aagtgattct cctgcctcgg cctcctgagt agctgggatt ataggtgcgc accatgcctg 

26581 gctaattttt gtatttttag tagagacgga gtttcaccat gttggccagg ctggtctgga 

26641 actcctgact caagtgatcc acctgctgcg gcctcccaaa gtgttgggat tacaggcgtg 

26701 agccactgcg cctggccgtg tttcttacag tgggaagcaa ggctatgaat gcactagcct 

26761 gcgaagcctg gacctgccag gagttccacc caatcacctg gcatgtttgt gcaagggaag 

26821 ctcctggacc tcaccccaga ccagagtttc tcaaccttcc tatccatatg aatcacctgg 

26881 gagcttttaa gactcccaat gcccagatga atggcatcag aatctttaat cccaacgtgc 

26941 agcccaggct aaacccactg tcccggcagg tgcattgtgt cagtatctgt gagggtgggc 

27001 tcttggagct agacttttaa ctggttccct gagtgaccgt tttataaaaa gtctgaaaac 

27061 tactggccag gagccaataa atacaagttg cttttaactg gactgtgaac aagaatacgt 

27121 gggttctagt ttttcttggg ttcaattttc ctggctgtgt ttttcatctg cccaatgggg 

27181 gcagggggtg gactcaaaca atcagacctc aaagtggtca agaRgacctc aaaatgtggt 

27241 ccttaacagc agcagcagca tcctgccccg gcaacatggc aaaacctcat ctctacaaaa 

27301 aatacaaaaa ttagccaggc gtggtggtgc gtgcctgtat acccagcttc ttgggaggct 

27361 gaggtggtag gatcgcttga agccaggaga tcaaggctgc agtgagctgt gatagcgcca 

27421 cggcactcca gcctggacaa cagagggagg ctctgtctca aaataaaaag aaagttatcc 

27481 tcagcataac ttttttggat caagaggtga ccaataatca cagacRtctg' agtgctagca 

27541 agggtctgag gaggttcaga acttccttgt ccttggtcag gtcacaatgc tcctgtaaac 

27601 ctttaacaaa atagttgatt tgctttttaa aatatatata cttccccttt attcccagag 

27661 ctggtttcaa aagctacagg attgctgttt ttgtgtttta tcttagttct ctaaaattat 

27721 cctaggctac gtgcaggaat gggtacaggc cctttaaaca aatggagtta gttgtgttag 

27781 ttcttttctt gtttcactgt tacaccagtg ctttccatcc actggctgcc tcagagaggt 

27841 ctctgcagcc tcctctctgc ccagtgcttt ctggagccac ttgtctaagt tggaattggc 

27901 tcttctctct gccccaggca aacaggtcca gagYgattgc agctgagagt gtgggccgcc 

27961 catgcctcca gccatttctg ctgtaagcag aaggagcctt ggtaataatc ccctgccctg 

28021 tccgtcctgt gggtcctggc actgaccttt acaaggctct ttacaaggac tgtggctgcc 

28081 aagattccag aaggcttaag gattcgactt gacaaaggaa aaagggaaag aggaggacaa 

28141 acatgtactg ggtgcaagct atgtgttagg aaaggttcga gtgtacatgt gaggacacag 

28201 tggctctgca ggcttcacaa tttgcctaag atcacactgt cagagccggc actcagaacc 

28261 gcttctgtcc cacctccaag ccacgtccag gacaggactc tgcctccttt ttcaggcctg 

28321 tgcttttcag ctgcttccat ctatgaggca agtggaggta aacaatgtag ataagaaatc 

28381 agtttgggac aaaatatact aggaccccat tttttcacag gaattggtaa tcattttaaa 

28441 ggccaatgtc agattttaat tttttttcct aagaaaatgc ccctctatat aaatacatgt 

28501 acaaagaata gaaagtctta cctttttcta ttttagcatg aaaactcctY gataacctaa 

28561 ggaaaggagc tgggaaccag atacactggt ggcctcacac tcaacctcca ggggcacggg 

28621 agagaaagag ggctgcagac aggcaggcct cagtctgagg ggtccaggag gaagtcccgg 

28681 ctttgtgact tgaattgtct tggtaaactc aatctatttg agcttcagtt tcctcctctg 

28741 caaagtggtg atcataataa ctaccttgca gaattgttgt gaaaatacta aatcatgtat 

28801 tttaaatgca gcctctggta aataataggc actcaataca tgctgttctc actatctccc 

28861 attacaccta attgttctta ctaacaaaac atatcagcac taataagaaa agttagaaga 

28921 gatcaggtga gaacaacaaa agtagtggga agcacgttga aaaaaattag gtctccagga 

28981 cgacagaagc gatttttttt tttttttttg agatRgggtc tcactccgtt gcccagagtg 

29041 cactggagtg cagtggcatg atctcgactc actgcaagct ccgcctccca ggctcaagta 

29101 atcctctcac cccaacctcc caagtagctg agattagagg catgcactac cacgcctggc 

29161 tcatttttgt attttttttg tagagacagg atttcgccat gttggccagg ctggtcttga 

29221 actcctgggc tcaagggatc tccctgcctc agcctcccaa agccacctcc ttgagattac 

29281 aggcgtgagc caccacaccc ggcctacaga aacaatttta agagaagtaa tgtcatagca 

29341 gatgagtgaa ttgtagttct gttttctgca cagtgtagct ggcctgctgg gaggttgaac 

29401 ctgaggtttg ttccctgtct gagatccttc tgcggtcttg cctcagccag tctctacaca 
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29461 


aatggaataa 


ttataatgta 


gtcaccaaca 


gttgtgaaca 


gctcagtacg 


ctttcattat 


29521 


ttgcagataa 


atatcaagaa 


ttaaatggct 


accatcacct 


ccctgtccaa 


ggtccctttt 


29581 


ataagagctg 


ttttacagtc 


gtgggacctc 


cattgactca 


gatgtgacat 


aatttagctc 


29641 


agttcaaacc 


acttttggtt 


ctgttggcct 


gccaatcaag 


gagtcagagg 


gtaaaatcct 


29701 


gaatcaagtt 


gtcctcctgg 


gagcaggccc 


tgtgcactgg 


cccagcaatg 




29761 


tggcatttaa 


caggcagctg 


ggacgagcga 


atagacgaag 




agacataact 


29821 


aaaagtggga 


aagaggtaaa 


ttttctcatg 


acaggatgaa 


gaagaaggct 


gggagaacKt 


29881 


ggaagtcagt 


gggatatatt 


tgtccttggc 


gaatagcaag 




cgtagtgttt 


29941 


aatatccagg 


atccagctgg 


gcacagtggc 


tcacacttRt 


aatcctagca 


ctttgggagg 


30001 


ccaaggcagg 


cagatcgctt 


gagttcaggR 


gttcaagacc 


agcctgggaa 


catggtgaga 


30061 


cctccatctc 


aacaaaaaat 


acaaaaatta 


gcggggcata 


gtggcacacg 


cctgtagtcc 


30121 


cagcttctcg 


ggaggccgag 


gtgggaggat 


cactggaccc 


tggcaggtcg 


aggctacagt 


30181 


aagctgagat 


cgcaccactg 


cactccagcc 


tggaaaacag 


agcaagagcc 


tgtctcaaaa 


30241 


acaaacaaac 


aaaatacaaa 


aaacacaaaa 




gacccagtgg 


tagagcaacc 


30301 


aagaggacgc 


tgctatagat 


gacatgggaa 


ctgtgaacat 


ggcccaaaac 


tggaatgaga 


30361 


acaaggccta 


agcatagagt 


aggagtagaa 


taagtagaaa 


ataagtcggt 


ttctcagagt 


30421 


tgaagacaca 


gcctgagaag 


catagtgaga 


tcccatctct 






30481 


tagccaggca 


tggtggtgca 






ggagaagctg 


atctgggagg 


30541 


atcacttgaa 


tccagaagtt 


caaagctgca 


atgagctgtg 


atcgYgccac 


tgcactccag 


30601 


cctgggcaac 


agagcaagaa 


cctgtctcta 






cagggttgta 


30661 


aggcagaact 


aggaaagtga 


acagaccaca 


tgtgtttggg 


acctgccgac 


aatgtgacct 


30721 


tgggtcagtc 




tctgtaccca 






ggggacacag 


30781 


ggcctgccct 


cccacattga 


cagtactgtt 


gacggttcaa 


atagataagt 


gaaagagcat 


30841 


tgctagattc 


aacgatgatc 


tgaagagaca 


ttgagaccta 


agcaaacgtc 


cctgccttgg 


30901 


ctgccataca 


accagccata 


ttgtgtgcat 


aaattcttgg 


ccacagaggg 


cagcaaagga 


30961 


gggaagagca 


gatccacaga 


ggtgtgggag 


tttaccctgg 


gggtaccgct 


ggatggagaa 


31021 


gtgcgggcat 


tttgggcaga 


ggtgggctca 


cgtgtgatga 


gttcagggga 


tggagaagtc 


31081 


actgtcttgg 


ctgggtgcgg 


gtgactgggt 


atgggaaggg 


ccttggtggc 


cgtgcagaga 


31141 


gtgcggcctt 


ttctctgcag 


gaaaggaagc 


tccatcagaa 






31201 


aattttcaga 


ttattctgat 


agcagcacaa 


aggtcgactg 


gaaaaagtga 


ggccagaggt 


31261 


ggagaaacaa 


ggtggggttc 


tattgcagga 


accaggggag 


agccacaggg 


gctagaaaca 


31321 


gaggcactta 


gagaatgatg 




ttctgcttaa 






31381 




gaacgttttt 


ctatttataa 


aatttataaa 


attactattt 


tataaaacaa 


31441 


aaaagtgtag 


agtggcattg 


ttttatgctt 


ttgcaattct 


agaggtgtgg 


ctaaatacaa 


31501 


gagctggatt 


ttcacatctg 


ctctgcattc 




aacatatatc 


gttttggttg 


31561 


aagtatatga 


agaaaatcta 




aattttggaa 


aagggaggag 


tacagagtta 


31621 


agtactttaa 


taatcttgag 


ataattgtgg 


attttttttt 


tttttttttg 


agacagagtc 


31681 


ttgctctgtc 


acccaggctg 


gagtgcagtg 


gcatgatctc 


tgctcactgc 


agcttccgtc 


31741 


tcctgagttc 


caSagattct 


cttgagtagc 


tgggaLLaca 


ggcgcatgcc 


accacacctg 


31801 


gctaattttt 


gtacttttag 


tagaggtggg 


gttttgtcat 


gttgccctgc 


ctggtcttga 


31861 


attcctggcc 


ttaagtgatc 


cacccacctt 


aggctcccca 


aagtgttggg 


attacaggtg 


31921 


tgagccacca 


tgcYgggcca 


actgtggcta 


ttcttgatac 


tacagaaaac 


tctataatag 


31981 


tttcgttttt 


ctttttttta 


aggttagtca 


agtgaagcag 


tgggagtgga 


aaaggaacaa 


32041 


tctttcttaa 


aggttgtttg 


cagtgtggag 


tccaaaaccc 


tgttaatggc 


agttttgtgc 


32101 


tgctgcactg 


gtctagcttg 


tgcttggaat 


agatcttata 


tccatgtgtg 


tgactttaca 


32161 


acatcatgtg 


ttgaccattt 


aaaaaatact 


ggctcactta 


tgcggatctt 


tcaaatgtta 


32221 


acacatttcg 






actcatttat 




tcattcatgg 


32281 




gatgaggaaa 


agaaaaaacc 




aaatctttat 


gtattaggaa 


32341 


gctggtgaac 


tcacagtgac 


gtctccaact 


tggaaatctg 




ccagatccct 


32401 


tcactgagtt 


ccaggctgac 


ttatccaatt 


gcttgcttga 


catcttttca 


ttattctcaa 


32461 


ggcccctaga 


acttagcatg 


aagaaaacat 


actcaggctt 


tgcattcaaa 


cctggcgctc 


32521 


tgcgatgttc 


ctggccagag 






gccagaaatc 


tccgacatgc 


32581 


tcctctcact 


caccaccagt 


tctgctccca 


caaatagcca 


agtcctgtca 


gctttatctt 


32641 


ctggtgggct 


gtagccatgt 


ctgtctacag 


aaaaccccca 


agtggacatc 


actggaaact 


32701 


cccagctctt 


acagcacagc 


cttaggtaag 


gggaagctga 


ccaaaagctg 


gctcagcacg 


32761 


aagttcaggg 


ctggaaaccc 


agacatcagg 


cctagatgcc 


atggcctgtt 


gagtgacaga 


32821 


attaattcct 


ctcatggtat 


aagatgctcc 


ttccatttgg 


gcctatcatt 


gaggctgact 


32881 


agggtgggtg 


tgttagatgc 


caaggacttg 


ccactcaagg 


ccaaaagatg 


ggctgtcaag 


32941 


tttccattcc 


aatatctagg 


acagctgatg 


ggagaaaacg 


tgggtttctc 


aaagaataga 


33001 


aagactgtcc 


ccctcatcca 


ccacagaaca 


gatccaggga 


ggttttctga 


ctccttcatg 


33061 


tgactcctca 


tattgttgaa 


tcttaggaaa 


ctagaaggga 


gtgaatgttc 


agatgcaata 


33121 


gaaaaaaagc 


tgaagcccac 


taagtcccat 


caataaaact 


ctgaaggctt 


ctccattgct 


33181 


gcatctagtc 


aacactgtct 


acactgcctt 


ctggccattt 


ttttttNNca 


cagtcaaagc 


33241 


agccaagatg 


gcaggacctt 


tgaagtcagg 


tatgaccgac 


ccacaagcac 


cgcccctgct 
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33301 ggtctgctca gaatacaatg gcctgcacca ggcccatccc cacaaccttg gcctttgggc 

33361 atgacattcg aacaagctag atatatgtaa gaggaatgaa ataaaaaata cacacatttt 

33421 ctaagtaaga aatttatttg atcaaatggc aatatatgaa gatattttaa actataaggc 

33481 tctatccaga caaaaagcat ctttttataa agtaagtgtt atcaatttaa atggcaccta 

33541 aaatcaaaga atgagtttcc tataaatgtc tgtataaagc tttcataaaa tcctcatgta 

33601 ttttaaaact aggttgcaag tataacagaa aaacctataa atagtactta aaagcaggtt 

33661 tcttaaaatt tatgacacct acagtgtgtc actatagaca gagtattcgg ggggctctgt 

33721 gacaatcaaa catggctgcc atgagtaagg gagcgtgtcc cctgatgagc agaaccgaag 

33781 cagtgattat gcctcagcct cgagctcccc gcacagcatc ctaccattcc aaattcttgg 

33841 gactttgagt tgagttgaga attactacaa gaggaggtta ggaaaccagg attggaaaga 

33901 gggaagggag aggaaaccaa ggcatgccag gatcaaagat atctataaag cagctttata 

33961 aatgaccaag aaaatgggtt tctaaaaaac gcaaaatggt gaggccttgg ggctgcaacg 

34021 tggcatctgt gaagaggacg acgccacgcc cgctgggaag ggctgacctg catgccaggt 

34081 gcttggcttg gagccaccac acgcaacagc atgaaacttt ctctggagtg ccaagtcatt 

34141 acctggaaac actggggaca ggtcagtgtg tagcttatac cagctttccc caaagatttt 

34201 tccagcaacc aagtgactca gcaaccaagt gactctgtct ttggggccgt gatgggagct 

34261 gacatggagg aatctgcagc tccaggttct aagatcagga gagcttcaga caagtgggaa 

34321 aaccagatat aaagagggtg acatacacac actgttagca gcaaaacgca aaggtgtcca 

34381 atgattaaaa tgaaattgag tgatagggag aaatggagaa gattccagag tgtcagggat 

34441 agtaactgaa aataattata tagcacccat tattactaat ttaagatata taagcatcac 

34501 tgcggattta tatagtgtct atgctattag tttagtaaat ataaatattt atgagggctt 

34561 tcaaaatatt ttaaatgaca tatacattct aatataaata ttacactcca gattcataca 

34621 actgagttga tgttacattt aaagtagtag atttggggtt gtatatggag taacttttgc 

34681 agaccatttt ctgaactttg atcattcagc taagtaaagg ccaaaaaaca caggaagcat 

34741 cttattggga actttggcag caaacatgtt tttatctatg tatttatgca ttatacaaag 

34801 atacacttat tcatttgtat aaatgaattt aaagtactcc ataggagatc ttacacttaa 

34861 aacacttttc tgtcttctta tctgcttctt tgagatcaag tctatatggg aggcttcttc 

34921 cttagaggtg tgtgtttaaa aatagtctca cgtttcccat tcaggctaag tggctctttt 

34 981 aagattccta atcttgaggt tacaatcttc acattgagac actgatacac acacatactt 

35041 taataaaaac agcaaatggt cttatatcac ctacttttag cagtgtgctt ttaaaacagg 

35101 tttgttccca gcattacaga aaataatctc caaacacatg cattactttc tactcaggga 

35161 aggatgttac aYctaatgac tgtatagagt gattttgtaa attagtctta tgcgcgtgta 

35221 aactaaatgg gctgcccaac ttaaccccaa tggttaaagg aaagtagtct cggcactatg 

35281 acatcacagt tacacctgtg ctctcaggta cagggcgaaa gtgagagcga gagcgcacga 

35341 gagagttcaa cctgagagag ctttataatt tcaagcctag gctgtcattc acctttgctt 

35401 catttctcca aaacaagctc ctaatttagc tacctgaaga gactgctgca gcagtacagt 

354 61 gaaagcagcc tttttttgaa atagggtctc actctgttgc ccaggctgga gtgcagtggt 

35521 gtgatctgtg ctcactgcaa cctcaacctc ccaggttcaa gtgaacctcc cacctcagcc 

35581 ttctgagtag ctgggactac aggtatgtac caccacaccc agctaatttt ttttgtagag 

35641 atggggttta gccatgttgc ccaggctggt cttgaactcc tgggcttaag caatccaccc 

35701 accttggccc cccaaagtgc tgtgattaca tgtgtgagcc actgtgtcca gtcgacagta 

35761 gcctttttac tgtgatgtca ataaaccaac atctgaagat gacaggaact ggattcagag 

35821 tctgtgtaaa ttttctcaat gagtgaccga gcatgtaaat ttaactcaaa tgaaattact 

35881 acaataattg ctttaaaaac atatttagga aaatgaggtg accctagatg agcttattta 

35941 tatgtctcct ctaacagaaa tcacctcatg gtaagagttg cttcttttgg ctcagttcac 

36001 ctgagaacaa cttcatttgg aacttttctt agccatttaa cgtaacagga gactgactca 

36061 aagttggttc tagtggatga agcaaaatag acatgaccag catggccaat caatgagctt 

36121 cattcaacgg agcgtcctgg ccaagtgcca cagccacgct ggccagacac actgaccagt 

36181 tacgcatttc ccaccagcca aatgccactg tttactaaac catgatttca gtaggaaaaa 

36241 gagctctgga atcaaggccc tcactgcagt acctgggtgg ggtgtccatg gcctggcctg 

36301 tagtaaaccc tctgccttcc actgtgttca cgttcgcagc tctggcactg gggcatctgg 

36361 cactttttta aaagagatgt ctctgcctct agatgaacaa tctggaactt cagaatacag 

36421 atcaaagaat gaagcagatc tttcagtggc ctcatcctgt ggcacctgcc cagccattta 

36481 actcccctgt cctcccaccc tacataaagt gtttcccaca ccagagtgtg cacaacatgg 

36541 tgactccaaa tcccaaggaa gttgagttta gctggaggtt aaccccgtgc tcagaaaccc 

36601 atctgttatc tttccagctt caggtttcag agcagtttat aaatggcata atacaagggt 

36661 aatgtgagta aaatctgaga gttttgttca ttatcaagtt atccacacag tgcccaatta 

36721 agtaaggtga tctagtggag taatacttct ggcctgggag aaaaataaaa ccagtcaaat 

36781 cacacctttc tctaaaatgt cccattaaaa aaatatggaa taggccgggc gcggtggctc 

36841 acgcctgtaa tcccagcact ctgggaggcc aaggtgggcg gatcacgagg tcaggagatc 

3 6901 Ragaccatcc tggctaacac Rgtgaaaccc cRtctctact aaaaatacaa aaaaattagc 

36961 tgggcgcggt ggcaggtgcc tgtagtccca gctactcggg aggctgaggc aggagagtgg 

37021 cgtgaatcca ggaggtggag tttgcagtga gctgagaatg Ygccactaca ctccagcctg 

37081 ggcgacagag tgaaactcca tctcaaaaaa aaaaaaaatt atatgtatgt gtgtatgtat 



239 



PATENT 

Docket 524593008800 



37141 atatatgtat atatatatat atatgtatgt atgtatgtgt gtgtgtgtgt gtgtgtgtgt 

37201 gtgtgtatat atggaataaa gtttgagatt ccctgctttt tcatgttacc ttagcctcaa 

37261 ttttaaactt acattgtttg ttaaaattat caaatggaca acctcattgc tatggaacaa 

37321 aaaagactgt gaggaaaaag aatcataact tggaaaaaaa taagtgaaaa ggcattgaga 

37381 gattgctaag atttgttaag ttaaaacaat aatatatcta gaaaagactg tgaaaatata 

37441 tatctcaaaa gagaacaagg catagtcaga aggctcagta aaacaattac tttaaaagct 

37501 gactaataaa aagggtaagt gaaagaactc ttccatcctt gacccttcct cacttcctcc 

37561 ctccgactcY accagtctgg atgcactaaa gcagaataac ctaaaagcca tgaaaaagtg 

37621 ctggtatttt tcaggatctc ttcaagacac cttccgtctt ggtaacctga attctctctc 

37681 tgatcaaggc agctgatgga ctttcaatgt atttggagat gccggttcaa aaacgtcatc 

37741 atcatcttct gctccttctt ctatcggttt catcttggca gaggctcgct ggtgtgggga 

37801 tgacacatct gtggaaagat acaggaggga aaaccactga atgcacaatc tacccagacc 

37861 ctggtgtgat atatcaatta taaattccaa ctggaaaata aaactgtagg aatctatcac 

37921 tagcagcacc aagaacacaa tttccataaa ccattctatt tcaatccagc atctcaataa 

37981 aataaccaag tcaagaagag actctcagtc aggagcacag atgagggaca gattccaccg 

38041 catgtgcttg gatgatctga gcttctcaaa tatattcagt tcccaggggt ttgccccaca 

38101 gtctgcttag gactcagaac gcatgttcct acattaatat catacatggg ggcttgagtc 

38161 tcatattagc ccttgaaagt tgatttaact cctaatttcc ccaaagaata cttctattcc 

38221 aaaattatgg aacctaatca ccatctgtaa tatcacctaa aacatttctt gcctccacca 

38281 tggagtccag ccacccactg ggcttacacg caaaggagac aggggaagag gaagaaaggc 

38341 caggcattca ggagggacaa gccaagtaga ggaaacgcaa tcccaggcag cagcaggaga 

38401 aaaggcaacc ccagggcctt ttaggatgcc atttaatcaa aggaaccagg cagcaattca 

384 61 ttcattcagt cactcactgg ttcatgcatt caccaaatgg ttatcaagca tctaccatat 

38521 aatggatacc atgcttgatg tagaagaaaa tactatctaa aagtaagagt agaagtcatt 

38581 atcaaaaggc ctctcaaggt gcctaatgag cagctaacgt gactgcataa actcccctcc 

38641 ttacagtcac caccatcact gtcaggatcc atgttgtccg ggtttccacc tgctctgccc 

38701 acacccatat cttcgctacc caatcacagg gtggagtggc attcMggcag cccacaaatg 

38761 ctgaactcag ctggggagaa ggttgatggt ggagggatac cgggtgaaac ctggctcttt 

38821 aaatacatgc tcacagcaaa agcgagtgga ggatctatta agacatgaag cagatctgct 

38881 acaagatgac cacagaagtt tgtcaagatc agctgtcatt cactggcagg agtcaggagc 

38941 agacagctgg gttggccagc acagggagaW tgccacaacc agcaaggagg gccaagggct 

39001 atgagcatgt cacacggctg ctcctggagg gaggctgaga cagcggcaaa ggctttgccc 

39061 tggcactcag ccatgaacga gtggtcattc ctggcccctg gtatggcaca gggggaggga 

39121 gcatgcagag tggtcaagac cagaggctca gcaaacagtt ccagagttca aatccctact 

39181 ctgcaacctg cactcaatta ctataccttt ctaggcctct gtttccatat ctataaaaag 

39241 gggatattct taggatctgc tccatgggat tgttaggagg attaaacaga ataatgcata 

39301 ggatgtactt agcagggtgt tgggcctata gaacatgtga ctaaatgtca tttcttatta 

39361 actgtacagt cactgccgta catctgggga aatgctacca ccagtcacat cctctaacat 

39421 aaaaaaatat gcagggctag actgtggtac agctaatgta tactcgctgt atatatacgg 

39481 aaattgttca cttacagaca tttacagcaa aaatactgag tctcttgaat gacaactatt 

39541 gacataaact gtagaaaaga agcatctaat aaaatggtcc aagaacccaa ttctgcacag 

39601 ggcacagcat gggaagttct caggcgagtt cttccccttt cccatgcagg tgacatcaaa 

39661 cacacgaaac acaacctcta cttcaatgtc tattcaaatg gcaatgaatt ctatctgtgc 

39721 gaccYtggac aagttacttc tttgtgcctt aatttcctta cctgtaaaat aggaataata 

39781 agaacagcac ctatttcata tggttgttat aaggataaaa caacttgata tttgtaaagt 

39841 tattagatca gtgcctggga tgtaataacc actttgtaaa tatttgtaag aacataaaaa 

39901 tcaattacta tggtctttgg aaggctatgg acttaataat gagaaaattt gttaaaattc 

39961 atcattgctc ataagaatgg ccaataaagg aaatgggcct tgtgctcaaa tgtgggtttg 

40021 tgtttctcaa tcttagctct cttgagtgtg gcaaaattgt ctttaaaaaM aaaaaaaaaa 

40081 gccctggttt ccatcatatt tttagcctta agttatcatt gggtctcata aatattaact 

40141 taggctgagt atctacaatg agacaaaact ctcagaacaa acaataagat ggcatgtcta 

40201 agagcattaa atcaagtcaa taatatatag tatatagaca taattgtgta acaegcttaa 

40261 cagaaacata cccagtttat tctgtctgag gaagtaggac taactggttt ctagttttta 

40321 agctcatcta tcataccagg aaggacatcc tacagttata ttgaggcagg tatctatact 

40381 ctggagccac aatggtatct gaccctccca actctctcac ctatactttg catttttttt 

40441 cactgagaga aaatgaaggS aggactcaac acaaatggaa atggttaagt gagaacttcc 

40501 caagagcttt cagcttttct gtgaaagaat ttattctgct cccaccatat ttgctggggc 

40561 agaagaagag ctatggaact tactatataa cattaaaagg ataatgagag tgattcacaa 

40621 tccttagggt gacatccagg gttctccaag ttgggtctcc ctccctcttc cagtccaagc 

40681 tcttgcaaac tcactgctct tcaaatccag cccatcctcc tcttttcctc ttgccttttt 

40741 tccctctact tggaatggtt cctccactcc catctctaac caccaaattc ccattgtttc 

40801 ctcaagcagg attcaaactc cacctccttc atgtgtaacc ctccatgact cctgtgggaa 

40861 gattctaccc tcttcatctc aataacttca gcccttccac attctgtgta acattgtggt 

40921 tatagcattt gcatctcttc cttattagaa aacaggcatc ttgagtgctg taaccaaggc 
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40981 ctctttcctc ctgcagcctc acagaattac tccacacata gtcaggacct tgataatgtc 

41041 cttaagtaca cagtgatgaa aaaatccctc ctctgaaagg ccacataggg aacctcagaa 

41101 aggatcctga ggatgaggga aaaagacatg gacatcacct ttaatttctg gcgggtctcc 

41161 cagtggggca ccaccagcat tcctcaagcg caggcaggcc tcagggtcca gtaaacctca 

41221 ttaggaaaag ggactgtcat cactctactt tgtagcatgt cccctgaagg aaatcacttt 

41281 tgtagaattg attcgacact gcttagggca tggacaagaa caccgttctc tcaaaggaat 

41341 atcaataggc ttaatagcac catcacctgc tacaatgttt tcatccaatc agtaaaagga 

41401 atcagggagt gaccacaagg tgctaggaca atgggttaaa tgttggggaa ataaaaagga 

41461 atcacacccR gtctttcatg ctgtcttatt ttatttctca gaaactcaaa gcacttttca 

41521 gagcaattca ccctcaccac atctgtacta ttatttctac tRtatattca gaagctaaaa 

41581 caaagacatc cgtgaaagaa aacagagagg ggtggctgcc atgaatgagc ttatttctta 

41641 ccagggtgtg aaccacttag aacacatcct aggaggataa accagggagt cctaagggcc 

41701 tggaaagatg gaatttttct gcaaaagttc ttgattcact ttcatttcaa gctttgtggc 

41761 tgagaatctg caatcccccc ccaactccct gtccttataa caacattgcc ttgttgctct 

41821 ttttccacct tggtagacac actggcagac aggagcacag cccaacctgt cacttccagg 

41881 gactacctgg tgccagctgg ctgccaaccc ctcgcttgga attagaatca cggagagtgt 

41941 ccactctttg taccaRcccc agttagcctg gccttctgta ccattgaggg ccaagtataa 

42001 cattcacatc caggaagaca aaaggatcac ctgccctgcc tcggaaWctg caactgtcat 

42061 ggccaccaga aagcccagct ttgaggagtg aggggctcac ctggccccta gacatggggc 

42121 tctctggcct catcaggaga cttactggtt caatggaaag attcagagtc catccctata 

42181 tagctggaaa ttatttcttt gaacccctaa tacatccaaa accaatttgt agtaagaaca 

42241 agaaaaagag ggaatattat atttcaaggg aatgctcttR catttcacaa gttgaacatt 

42301 aataaataac ttctacaggt ttgcctggtt tttcattaat tttacgtact gatagatRtc 

42361 agaaatttgc ccagaggccc aactatcttc cagagatgtg agaacatgag aggagagagg 

42421 aagaaataga gcttatcttt agttaagtga tttttcaaat cacttttgtt cttcaaggag 

42481 gttactgtaa ggttcatgat ctctgtagaa tgctttactt ttcatttatt gccaattgta 

42541 gaggggcaaa taatttcata tccataaatt tcccagaaaa ttgattctta gttttctatt 

42601 aaaactattt ttacagttgg gaggcagaSt ggttaactcc atcctgttgt atttattgtg 

42661 atcaggaaaa gacttctgta gtaatttttt ttctgttagc tataatcacc ttccacctac 

42721 cagttaatac attttattat aaaagtatat aaacagtatc atactgaact gaaacccaga 

42781 cttaacaggt gtgaaactgt taaacagtta cgtcaagagt tactgttgct ggagggatgt 

42841 ttcatattac accaagtggc aaaaaagtcc tctgcacaaa ggacttccat aaggaccaag 

42901 gcatcgagaa ggtgcagcca gtggagcaca attgtgctct ggggtgtctg ccacactcgc 

42961 agtatgttca ggtgggaaag agaactgtag caccaggctg ccgtgctgag ggtgagaaag 

43021 aaaaactcca agtcaaggac cctgagcaca tgcggaagac tgggacagca gcgaRagtcc 

43081 tgagcgaaac agtggacacc tttgctcctg ccagatggca gggggtgacc acaccgtggg 

43141 ctcccacaag gggattcaga tacggccagc agagtctctc ctgggcagaa ctgttcagat 

43201 ggcagccagg gctgggtgct ggttagggag gaggggagcc cattgttaag acccactgca 

43261 tgtccctgag ggtcactggc tgcaagggca aacaaaacat tgacctccat ggagggcggg 

43321 cttgggctgc cctgcagatc cttctctgtc ttccagagtc ttgagttaaa gaaccacaga 

43381 aggcctNaaa aaMctttttt ttagtataaa atatttgtgg gtacatagtg gatgtatRta 

43441 tttatgagtt acatgagata ctttgataca ggaatgcaac gtgaaatgat tatatcaggg 

43501 taaataggct atccatcacc tcaagcattt atcctttgtg ttacaaacaa tccaacttac 

43561 tcttttagtt attttaaaaa tgtatattat tttttactat agtcatcctg ttgtgctagc 

43621 aaatactagg tcttattcat tctttctacc tattttttgt atccattaac catctccact 

43681 tcccctctac ctccccccac ccccattacc ctttccagcc tctgataacc atccttccac 

43741 tctctctgtc cttgagttca gttcttttag tttttaactt ctacaaatat gtgagaacat 

43801 gttaagtttg tctttctgtg cctggtttat ttcacttaac ataatgagag gaggcctttt 

43861 catacatgaa ccagggagct cttacatgac aatcagtcaa atctctggca tacagggtaa 

43921 gaaaaaatga ggtaagattc tgtccctatt aagcttattt ctatttcagt gtgcttctaa 

43981 ttacaggaga gcctgaaggc ctctcctagg aagtaaaagt aaacagacat atttgttttt 

44041 cttaaatcca gagtgaaggt catgcctgtt ccagaggatg aacaaactac ctcaaatctg 

44101 agcttcaaat aagtRgagta ccacgatgtg aaatctgtca ggtgactttt atccttgctt 

44161 aagaaataca ctttttaaaa aggagcaaca tttctgtaag ctaatataag gtgctaagat 

44221 tttcttttct cccctgttaa ctttaatgac gttttctcca tttctttcaa aatgttatta 

44281 tttttattat gtttaaccat ctggccaact gctttagcaa gtaattaaaa acctacagga 

44341 gtttaaaatt taattagatt gtacaatttt tgaagaatgg gaatgtggaa ggatttaatg 

44401 gctttttttt tcctggaaag aattcttttc ctgtctttgc ttattatatc ctaagatttt 

44461 ttttaattga ggaaactgag tttgaattga agctttctga acaataatac taaagagtag 

44521 ctttggcttg tgcaccRaat gtttccttta atacactcag caccagcact gaggaactca 

44581 ggcaaagcgt acaaaattag ggcaaatgcg gaggttgaag tagcttagtg gttcctgtga 

44641 tgaggtctac tctgccccaa gagcacgttc tcagagcagt ccctaactac tcggatggac 

44701 catcagggcc gtgagctgta cagcgcgcaa ggtgtggtgt gagcagccaa ggaggagcaa 

44761 aagtcccgca gcctcttcct gctcacaaag aagaagatac agggtagagg agaaggtgaa 
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44821 tgaacccagg agaagagtga gggcaggatt caggctggca gccatgcaac agctcagaga 

44881 ataatccatc caggatgagg ctggaggacg gcaggctctg taaggaaagt ctctgggaaa 

4 4 941 aatgggacac agaactggga gaaaggatat aaggacagaa aagacaacga taaggaaaaa 

45001 ggaaggcaac tagaaatgcc cgtagaaaca ataagcagta tgaaaaggca gggttcaaat 

45061 agaggacaac cactcagaga cttgaagaaa aaatgaaatg ggtttcacct aaaagacaga 

45121 atgaggaaga agcctgaaga tcccagggat atggtgaata agatgtgtcc cacaacagca 

45181 aggcaatgaa acaactttag gggaaaaaag agagtcaagg cataaagtaa accgtggcat 

45241 gattttcatg ttgtatatga aagaagaatc cacttgaact tgatttttag aacagtctcc 

45301 tttgaacaga acaagagtca tgacattgga aacagaaata aatgtaagca ctgcccacta 

45361 cttggttcta cgtaaagcac aataatctca acattgttta tttgtcttag actttgtgaa 

45421 acaattcata gacaaaggct aattgcagtt ataaaagaga acatataact tgaccgtttc 

45481 aaagtaagag acccacaaca gtttgaaggt agaaggggaa gaataagaaa gtagggatgc 

45541 taatgtcctc accttttaaa acatttattt tttttgagca gggtctcact ctgtgcccag 

45601 gctggaatgc agtgtcgtga tcttgactca ctgcaacctc aRcctcctcg ggctcaggtg 

45661 tcctcagcct cttgagtaac tgggattaca ggcacaggca ggccatcatg ccctgctatt 

45721 ttttgtattt tttgtagaga cagagttttg tcatgctggc tgggctggtc ttgaactctt 

45781 gggcttaagt gatttgcccg ccttggcctc ccaaagtgcg gggactatag gagtgagcca 

45841 ctgggcccag cccttaatgt cctcaccttt aaaattagtg cagcaagaaa aagaaatgga 

45901 gatttaggtg tattgtttaa tgttacaaag ttaaacaata aaagaacaaa aactagtgac 

45961 ttcatcatat tgagcagaaa gtggagggga agttagaagt gagctatcta cgtaggtcag 

46021 tagataaagg ttactaagtc cccctagagt tggtgagaag gtagtcactt gcctataatc 

46081 ccagtacttt gggaggccaa gacggacaga tcacttgagc ccaggaattt gagaccagcc 

4 6141 tggacaatat agcaagacgt ggtctctaca aaaaatacaa aaattagcca gccatggtgg 

4 6201 cacacaccta tagtcccagc tactcagaag gctgaggcgg gaggacatct tgagcctggg 

46261 aggcgggagg acatcttgag cctgggaggc ggaagatgcg gcgagctgtg atcatgccac 

4 6321 tgcactctag cctggatgac agagtgagac cctttctcaa aaaaaaaaaa aaaaaaagat 

4 6381 taagtgtata aagcaataaa taacggcaca tcatttggca ctgtggttaa caactgtttc 

46441 aaagtgactg ttccttggga gcaggactaa aattagcttg gaggggggtc agttcttttt 

4 6501 ttttcactgt aaggtttttt aaccatgtga tatctatgta tattaacttg ataatttaaa 

4 6561 caattttgac taacagacta aaaatgtaca actgtataaa ataccttcag gtaagatttt 

4 6621 acaggtaaRa aaatgctgtg tgaggacaga ggccccctcc tggggcgagg agcagggtac 

4 6681 tggcatgaga gagcacagcc tctactggct gggggagaca tggtcatatt cctaagccta 

4 6741 aaaatggaaa atgaaacacc cacctcgtag ggtggttgtg aggattaaat gagaacctgg 

4 6801 ctgaaagtgg tcaggatgtg tcagctgcta cagcagtagc tgaatatccc aaacaagttt 

4 6861 atgctcacat tgatctccct aaactacact ttactcatct ataaaatgag ggtattgctt 

46921 tctctagcca tcttggtagg tctgagaatt gttcagactc atctcccaga aacctgctgc 

46981 ctaatcacac atctttctac ctctctgtac aattcatgta aagcttattg tttgtaagtc 

47041 tatggttgct cacaacggga atgaaacaca aattgagctg aacagattat ttcatgaaac 

47101 cagcctcgaa actaagaatg ctataatggc tttttgcgtc tttccaggta aataaatata 

47161 gaagagaacc aagagaaact cattagtttc tctcagacat actggtagtc ttttcagact 

47221 gcaagctaac taaatatttg taaaactagg tcatatgaca ttagtaggct gtccacaaca 

47281 gcattttttt ttcttttaga cagggtctca cgctttcacc caggctggag tgcagtggca 

47341 agaccatggc tcactgcagc ctagatctcc caggctaaag tggtcctctt agctcagcct 

47401 cccaagtagc tgggaccaca ggcgcatgcc atcacctcca gataattaaa acaaattttt 

47461 tgtagagagg gggtctcgct atgttgccca ggctcRtctt gaactcctgg ggtcMagaga 

47521 tcctcctgcc ttggcctccc aaagtgctgg gattataggt gtaagccagt gtacctggcc 

47581 agtgtagtac tgtcttgaca ctaataacaa acaaaatact tacaaagatc ttaataagaa 

47641 acatctctct aaagatctca cagcattttt aaaaacaaca taattattat ttcatgaaaa 

47701 aagacacggt ttaaactaac aagctttttc aaagatgagt tccaactgat tgcattgcct 

47761 acattgtctt gtgattttaa aaaaaaatcc aaatgatagg ttatttaacc ccaattaact 

47821 aaaatacagt tctgtaacat tcaaggaaac atatgtcttc ctgttaccat agcaatgcct 

47881 gagctgggca gcacttacta gtgatggaat tgccaataca atccatctgt gtgaatgcat 

47941 atgttttata catgaaggga gctaagaagg agagaagatg cacaaagatg acaacaaggt 

48001 gccctgacga gcaacacctt ggtccaggag ccaagagaag aaagctttcc tacatacact 

48061 ggcactaaag cgttctcaca cctctcacac atcttgtccc ttcttctctt cctatctcgc 

48121 tatattccat gtttgcaaac atgaaaccca gtaaatgaag caatgggaaa gtgaaagagt 

48181 taaatgaact gaattatgaa ctactgaata aacagagaga atgacttttt ctcaggctgt 

48241 ctcatgactt cactttcttc ccacaatttg gagtgggaat acagaatcta tgtggaaagg 

48301 agtagagacc ttgctgtgga tttagcatYg tgtggcatgt ataaaagcag agtacaacat 

48361 gagaaatggg agcagcagca attccattaa aacaggtcac ttagtttccc tccacctttt 

48421 tctgtccgta tttctgtttc actgaacatt tgctgtgtaa agttatgaag tatatttgtc 

48481 gcattactga ttgagatctt taaagtagtg cctttaccag aatttatgca aacttctaca 

4 8541 cccaactacc ggcagatgag aaagacaaga acaccataat caccaccatg gggatgaact 

48601 cagcaaaatt ccagaaggtg ggaaattcta cagctttcct actcaaagtg tagttcacag 
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48661 . 


accagccaca 


ctggtatcac 


ctgggcactg 


gttagacctg 


tggactccca 


gacccccacc 


48721 


ccagcctgct 


acatcaggat 


ctttaataag 


atctccaggt 


gattcatatg 


cacatttaag 


48781 


aatctgttgt 


tctacaggac 


aaaccaaaaa 




aaacatatgc 


agaaacacac 


48841 


acacagagac 


agagagacag 


aSagagatgg 


aaagggagcc 


ctgaggtgta 


gtggctgaat 


48901 


gcgatgtRca 


catgctgttc 


agatcgtgat 


tcgaaaaata 




ttcgtatgca 


48961 


tgttaatgtt 


taaatcgacc 


tagatttggg 


ttaatgaata 


ggtggaacaa 


tgtaaaaagg 


49021 


tttaaggaaa 


tacataaRgt 


atatttaatt 


tggtatggag 


tgacactgct 


tgtaattctN 


49081 


aagtaatcta 


actaaaagct 


aaatgacact 


ggagattatc 


attggataat 


ttcacacatt 


49141 


cctaagtaga 


accctagtaa 


tccagtgata 


agaataaggc 


aaaaatttta 


attgaaatgg 


49201 


attacattaa 


ccaatctatg 


aaaacctatc 


tgcagcacta 


cttgatcaca 


aggaaggaat 


49261 


caggagatga 


caggtttccc 


cagaaaagta 


ggtgggagt t 


gagaaaaagt 


ggcttggggc 


49321 




cttctcacca 


actctaggtg 


gactcatctg 


caaagaggca 


aataataaca 


49381 


gctcctgtgc 


ctagctcaca 


tagctgtcgg 


ttcaaatgca 


agaacagatg 


tgaaggtgac 


49441 


ctgtatatgg 


aaaaacacta 


gtcaactgtt 


acttgcattt 




agaggtaatc 


49501 


tggtctacaa 


gcatgagctt 


ttgtttttct 


tttctttttt 


ttttgataca 


ggtctcactc 


49561 


tatcacccag 


gcttccgtgc 


agtggctcta 


tcatggctca 


ctgcaacctt 


gacttccccg 


49621 


gctcaagcaa 






aagtagatgg 


gaccacaggc 


atgtatcacc 


49681 


atgcctggat 


aattttttta 


attttttgta 


gagatggggt 


ctcattatgt 




49741 


ggtcttgaac 


tcctgggctc 


aagcgatcct 






tgctgagatt 


49801 


acaggtgtga 


ggcactgtgc 


ctggccaagc 


atgagctctg 


gaatcagata 


ggatccctag 


49861 


gtttgtatca 


cagaaccagc 


ccccatggaa 


gaggggcaag 


tgaataagca 


tctcatattc 


49921 


ccaatttcct 


catctataaa 




acccgctgta 


gtagactgtg 


ttacagtcca 


49981 




tgctgtttct 


cactaggccc 


ttcctgagca 


gtccctgcag 


aagggttaaa 


50041 


tgatctatcc 


attgatgttg 


gttctggcaa 


gtgacttctg 


tggcccaggg 


aacatgcatg 


50101 


gaagtggtac 


ttgctccttt 


agagcaggag 


ctttaacagc 


cagccatctt 


gtgaatctgc 


50161 


cacgactgtc 


ttccttctgc 


agttacaatg 


gcagtgaccc 






50221 


gctgagcccc 


aagagtaggg 


aagtgcagca 


cccgaccttc 


atgtgagctt 


taattaatac 


50281 


cttcaaaaag 


ttactatgca 


ggccaggtgc 


agtggctcac 




ccaqcacccg 


50341 


aggcgggtgg 


gatcctcctg 


cctcagccta 


ttgagtagct 


agaactacag 


qcctqcacca 


50401 


cgaYgcctgg 




LLLttNatag 


agacaaggtt 


ctcttgagcc 


caggagttta 


50461 


aggctgcagt 


gatctgtaat 


tgtaccaatg 


tactccagtc 


tgggtgacaa 


agtgagacca 


50521 


actcccatcc 


Yccccgccac 


acacacacac 




aaaacaaaac 




50581 


aaaaaaaaac 


aggagattaa 


attcttgtat 


gaaaggtgat 


ctcccaaaat 




50641 


aaacaacatg 












50701 




aactcgtctt 


taagtcttcc 


aacacaattt 


agttgccttt 


tcataactta 


50761 


ctattctttg 


tccaattcac 


tataaactgt 


ttaattgctt 


ctttaggtct 


tcatttcctt 


50821 


acaaaagctt 


ctgtgccatR 


taaaacctgt 


atgagctttt 




catacaactt 


50881 


gtattaaatt 


tgtatccttt 




atctatctta 


tgtcaattta 


attctcaggt 


50941 


ccagccaaaa 


aacaacccta 


aaaRggaaga 


Rgtaaagttt 


tttctttcct 


acacaccaat 


51001 


tatatggcct 


tgtaaattcc 


agcctctcct 


gactatgcaa 


tacttaaaat 


ccctaatata 


51061 


atttatctaa 


aggcatacaa 


agttacaaat 


catttacata 


aagaattgtt 


gaatgtgttt 


51121 


gcatttttta 


aaagttaatt 


tggtttaaaa 


tacaattgga 


aatatgaata 


gtttttaatt 


51181 


catgcaatgg 


aagaatgtct 


gcctttttgc 


tatttcatat 


gaatttgttc 


aaagttttta 


51241 


taccatcatt 


cttagaataa 


ttcttaaagt 


atttaattct 






51301 


tacttactaa 


ttttcaacat 






aaaatgtttt 


gaaacaatct 


51361 




agaatacYgg 


aaaatgtgcc 


tcttggcagg 


cgtgtgaatg 


aggtagctca 


51421 


caagggtgtt 


gagtgatctc 


cttcatcttt 


gggaataatc 




tcacttttta 


51481 


actcacggca 


ctcatactga 


gataaccagc 


cagcagcaga 


acacccagca 


tttattt g tc 


51541 


taccatttag 




ctgggtctag 


gctttcactc 


taactaaagt 


catgaaagta 


51601 


acaaagccaa 


atggcaacaa 




aaccaaagca 




accatgtgga 


51661 


ctcttagagt 


attctggtga 


gccactattt 




agacggagtc 


tcgctctgtc 


51721 


gcccaggctg 


gagtgcagtg 


gcgtgatctc 


aactcactgc 


aagctccgcc 


tcccaggttc 


51781 


acgccattct 


cctgcctcag 


cctcccgagt 


agccaggact 


acaggcgcct 


gccaccaagc 


51841 


ccggctaatt 


ttttttgtat 


ttttagtaga 


gacggggttt 


caccgtatta 


gtcaggatgg 


51901 


tcttgatctc 


ctgacctcgt 


gatccgcccg 


cctcagcctc 


ccaaagtgct 


gatctgcccg 


51961 


cctcagcctc 


ccaaagtgct 


gggattacag 


gcgtaagcca 


ccatgcccag 


ccagtgagcc 


52021 


actatttaag 


caaagtatat 


ggcaaaacca 


gtgaacaatt 


tcaatttctg 


aaacagaaat 


52081 


aatagttcta 


aagttggctt 


ttagctcata 


tgcaatatgg 


gggaaatgct 


aaacaaaatt 


52141 


tgattgtttt 


tattgttacc 


tttaggttgc 


ctttcaaata 


gttacctgca 


aagttatttt 


52201 


tctaatcaaa 


gttgtcattt 


gtctatgtcc 


agagataccc 




tggagtagta 


52261 


tcagttttgg 


gataacttac 


gaagagagga 


catgctggag 


gtaccccgaa 


gaaactggtg 


52321 


caagccgtcg 


tcactgtcac 


tggagctggc 


tatactgttc 


ctcatttcca 


acatggagat 


52381 


ctgtgtgcag 


aggctgagct 


gatgttccag 


ctttttggct 


ttctacaaag 


caaagtttta 


52441 


agctttctga 


gaattatggg 


agttgaatca 


tacattccat 


ttaagcagca 


tgtacttttc 
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52501 


ctagaaatac 


gttagtgcat 


ttaaaaaaaa 


gaatacctga 


tacatattag 


gtggccaata 


52561 




atgattttta 


ttattagcta 


ttactataaa 


tatattataM 


aaaatcaaat 


52621 


atacttagta 


gcctatttat 


aataagctaa 


ataattaact 


gaaataagca 


ccagcttaat 


52681 


ttgataaaca 


gtccagataa 


gatgattttg 


aaagggcaca 


tatactcaat 


tgtcactggg 


52741 


taacagtact 


tatcacagaa 


acgacgtttt 


taaaaattct 


ctcttgtaat 


cattttaatt 


52801 


tctttctaaa 


aagatacggg 


aaaattaaga 


tcaaattgca 


aattgctgaa 


gatctatgca 


52861 


gctctacacc 


tctcctttca 


ctttctcgcc 


tgacctgaag 


atatgcaaga 


ctggaagaca 


52921 


gcagggttca 


aaggccaact 


tcctgatcgc 


tggggtctgt 


cagcctttct 


ctgtctgcaa 


52981 


acctccagct 


gccctgtcct 


ccctaactta 


ctccatcctc 


caccccctct 


tactccttta 


53041 


ccatcttcct 


taaaatgctc 


ttgatgaaga 


gggtgcctta 


tcaccataaa 


tgctagtccc 


53101 


tgacaattgt 


agactcctta 


ctaagtaaca 


gcaaatctaa 


tcattacaaa 


atactttctc 


53161 


ctctcaagat 


tacaagtatc 


cccagtacat 


ttaacatatg 


gctagttact 


aaaaattcag 


53221 


gaaaacatat 


ttcataaagt 


gaaatatacc 


tcatatacat 


atttatttaa 


caaaataaac 


53281 


tcagagaaca 


cttactttat 


catttaaggt 


gggatcattc 


aatgagtaga 


gcttatttgt 


53341 


gatgtctttt 


ccaataagat 


acctaaagat 


ttcatacaag 


aaaggttctg 


attccagaaa 


53401 


gtatgttaat 


ctttctcttg 


accagcataa 


aaatctgcag 


ttatcatctg 


caataatggt 


53461 


gacctgccaa 


agaaacaagc 


atgcaaagaa 


taaagtacat 


ctatgtatat 


gaattatgac 


53521 


tatagtgatt 




ggaatgattt 


agtggacatt 






53581 




aaaaggagac 


tcaatgcaca 




cacgtataaa 


attatgtttt 


53641 


ttaaaaaagc 


aatctgcaga 


ctaaataaaa 


gcaaattctc 


tgtgtttcct 


tgttgttttg 


53701 


ttttgtgagg 


tctggtgaca 


gaagaatggc 


cactgtattg 


ataccgctgc 


tggagcatgt 


53761 


attcaactga 




ggacatatga 


cttacatgaa 






53821 


cattacaatg 


aagttcaaaa 


atacagcttc 


aagcagatga 


actaagattc 


atgaggcaag 


53881 


ttgtgaaaga 


ccttctgccc 


atccaWctct 


gcaaatatac 


actaaagact 


gagaaaactt 


53941 


caagggccct 


Nggctgttgc 


tgatgaatac 


ggctggtgag 


ggtccttctg 


tcataggtgt 


54001 


ttctcgagtg 


tcacatttca 


aggttagatc 


cagggtagcc 


cattagagat 


attcacagac 


54061 




tagctcagag 


ctggaaatca 


tacccccttt 


ccttcagtat 


Kgtatgtagg 


54121 


aaagcagaaa 


ggtactataa 


ctgcacgaMa 


cagagctcaa 






54181 


tttgccagag 


tgaggggcca 


tgccctcacc 


attcagtgcc 


aggaagccct 


tcttcccatg 


54241 


ttaacacttc 


catcagttaa 


cacaactgca 






cctatcatta 


54301 


aatccaagct 


catcagctga 




tgttccaagc 


actgtgaagg 


cagggattgt 


54361 


gtatcttcac 


gtctgtctga 


atgcctgact 


tccaacatgg 


agtggtgctt 


aatgcatgac 


54421 


tgttgtatga 


aggacttaag 


caaatgaaca 


cacaacatgg 




gctctataaa 


54481 


acatacacaa 


attagatgga 


catggtggca 


tgtgcctgta 


gtcccagcta 


cttgggaggc 


54541 


tgaggtggga 


ggatcacctg 




ggtcgaggtt 


gcagcgagcc 


atgatcacac 


54601 






tggcagcagg 




gtgacaagcg 


cgagacctca 


54661 


tctcaaaaac 


aaaaacaaaa 




caaataccgc 


agtaggcaaa 


aaccaatgtc 


54721 


cattaaactg 


acatccagtc 


ctatctgagc 


ctcagagcaa 


atgtttctaa 


agaagctctg 


54781 


tcccctttgt 


cacaaaagta 




agaggacaag 


gggatatgta 


catctaccaa 


54841 


gacagaaaat 


gaaaaaccca 


gcttgtctcc 


ttacttcaac 


aagctgaaat 


ctgattgctg 


54901 


gcaaattaag 


aatgtctggc 


tactttaaaa 


agtggtgtca 


acattcctag 


gaaaaaaagc 


54961 


ttgtgtttat 


ttattatatc 


aaaagtagga 


atttccaaaa 


ccaaacgtat 


ttgtttttaa 


55021 


gaaatgcatc 


agcatctaag 


acttgatgaa 






tttcgataca 


55081 


ttactatgca 


tgtactttat 


gctagatact 


cttcaaggta 


tgaagttaca 




55141 


agaaagacaa 


gatgcttgcc 


ccatgaagct 


tacattctag 


tggagaagga 


tgataattaa 


55201 


taaagaaata 


tgacaatttc 


aggtggcagt 


aagtgttttg 


acaactatag 


aacaggggaa 


55261 


agtggtcgag 


aatgactggg 


ggtgacaata 


gcacataatg 


ccactcactt 


tgtatatgta 


55321 


cttttaaact 


ttaaggtgct 


ttcatatcta 


tcatgtaagt 




aaatccgttt 


55381 




aagtaatatt 


cttccccatt 




caaatgagaa 


ggaccaaaaa 


55441 


actcacaaac 


acatattaat 


tagtggtaga 


gtggctctac 


aaaacacaca 




55501 


gggcatactg 


gcatgtgcct 


acagtcccag 


ctacttggga 


ggctaagatg 


ggccgatcac 


55561 


ttSaggccag 


gagctcgaga 


ccagcctggg 


ccaacatggt 


gaaaccctgt 




55621 


agaaaaaaaa 


ttagctgggt 


atggtggcag 


gcgcctgtaa 




tcaggaggct 


55681 


gaggcacaag 


aatcccttga 


acctgggagg 


cagaggttgc 


agtgagccga 


gatcgtgccg 


55741 


ctgcactcta 


gcctgggtaa 


cagagtgaga 


ctccctctca 


aaaaaaaaaa 


aaaaaaaaag 


55801 


tagtggtaaa 


gtgagcactt 


ttgactttca 


gcccaaatct 


attttcccac 


caggtcaaaa 


55861 


tctacccaat 


acacccaata 


ctcatcaata 


ccatttcata 


gaaagtattt 


ctgcctagtg 


55921 


actacaaggt 


tggctgtgca 


gtccatcaag 


agcccctcat 


acagagaaag 


gctgaacaca 


55981 


tgccatgaag 


cctacattYt 


agtggaggag 


gctgctaata 


aagaagtagg 


atcaaaaaca 


56041 


tggcaagatt 


tacaggaaga 


ggagtataag 


caaactgacc 


ctggggaatt 


cccacagacg 


56101 


gtatgaggtg 


ggtgcataaa 


tggaaggcaa 


ctgaaaaata 


ttcctggagt 


aataacagaa 


56161 


aagtgagcat 


ggtgtcctca 


tgagggccca 


gccatgcacc 


taagtgctaa 


agacagttag 


56221 


gactgatgtt 


ccttcgttgt 


gcaaagatgt 


cacccaggac 


tctggaaaag 


agtgggtgaa 


56281 


ggagttaaaa 


gaggagatgg 


aaatcatcta 


tgagatgaag 


aaattatatt 


tagatgatac 
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56341 


ataaggctgt 


taacttttct 


tcagccatct 


gaattacctc 


aagtttccac 


tgaggcaatg 


56401 


aaacttttac 


aatgacactg 


taatttcctt 




ctttttattg 


atggttaaaa 


56461 


aattactttc 


gacctgttta 


agttattatt 


gaatataaaa 


taatagtatt 




56521 






gtaacttaca 


ggcccataaa 


aacatggatt 


tgggccgggc 


56581 


gcggtggctc 


acgcctgtaa 


tcccagcact 


ttgggaggcc 


gaggcgggcg 


gatcacgagg 


56641 


tcaggagatc 


gagaccatcc 


cggctaaaac 


ggtgaaaccc 


cgtctctact 


aaaaatacaa 


56701 




gggcgtagtg 


gcgggcgcct 


gtagtcccag 


ctacttggga 


ggctgaggcg 


56761 


gaagaatggc 


gtgaacccgg 


gaggcggagc 


ttgcagtgag 


ccgagatccc 


gccactgcac 


56821 


tccagcctgg 


cgacagagcg 


agactccgtc 


tcaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaaa 


56881 




aaaaaaacat 


ggatttggtt 


ggaagccagt 


agttagagtg 


ctgactgagg 


56941 


tcattttact 


tgattcctaa 


tgtttcattt 


ctaccaaata 


gacagtttat 


ttaatgattt 


57001 


cctgtcacaa 


cagtcaagca 


aagtgtattt 


tttatgagaa 


tatcttataa 


agcaatataa 


57061 


gaattttaaa 


agtttccata 


aaataaattt 


acttcttatt 


aggcatttca 


gtagtgctat 


57121 


gcttgagtcc 


ttgtgaagaa 






caaatacggc 


aacagaatac 


57181 


ataaaaggac 


atctttcagg 


tcgagaatta 


gactaagcat 




gtttgccgtg 


57241 


attaccacaa 


ggtactggat 


cagttcctcc 


ctttagattc 


caaaccaatt 


ctacagcctg 


57301 


tcataaagag 


aagacactgg 


gctccaccgt 


aggaaacaaa 


ggtctctgag 


ggatctgcca 


57361 


catgtgctag 


aatcagaaac 


cgcagtgtgg 


caataggact 


ggctgactgt 


cctaaggaaa 


57421 


taatttaata 


ctttttgcat 


gcatcatact 








57481 


tagaagtggt 


ctattccact 


gatgcttatt 


gagttctcct 


aagcactaaa 


ataacacaga 


57541 


ttcaaaagtg 


gcagaggaaa 




gctccaccaa 


aatatttact 




57601 


ataatgtttt 




cattaaaact 


tagtgttcat 


ttcttttaca 


agagcatgga 


57661 


catatgcctg 


caagacatcc 


ctctcccctt 




aaactttgat 


ttttgggctt 


57721 


tgcaacacca 


ggacatgcta 


ttggctatgg 


gaaggcagca 


gcatgagata 


gaatacaaaa 


57781 


gaaaagcttg 


caaacagtaa 


agctcactta 


atataaaaca 


tctacataaa 


gaacaagaaa 


57841 




cactactttt 


atcttttttt 


ttttttttga 


gatggagtct 


cattctgttg 


57901 


cccaggctgg 


agtgcagggg 


tgtgatctcg 


gctcactgca 


acctccgcct 


cccgagttca 


57961 


agtgattctc 


tccagcctca 


gcctcctgag 


tagctgggat 


tataggcacc 


tgccaccatg 


58021 


ctcagctaat 


ttttgtattt 


ttagtggaca 


ccaggtttca 


ccatgttqgc 


caqqctggtt 


58081 




gacctcaggt 


gatccacccg 


cctcagcc tc 


ccaaagtgcc 




58141 


gtgtgggcgg 


ccgcgcctgg 


cctactttca 


tcttttgtaa 




caagattcta 


58201 


tcaatagtta 




ctctgggcta 


taagtaccaa 


aatcactata 


aqtacctagq 


58261 




tgtaagttca 


gaa tc tg 1 1 L 






ttattatcat 


58321 


gataattact 


acatatttac 


ctgagcaaca 


cctgctatgc 


aatctcaagg 


gacagtcatt 


58381 




gccttctctt 




ratt-Stactg 




gagcaccctg 


58441 


accacagaac 


gaatttaaag 


aaagagaaac 


tcaaaggaag 


tagatcctca 


tcgaacatgt 


58501 


ttaactggtc 


agagttaggg 


aaagatgagc 


ttagcaggta 


aaaagtgtga 


gggtggagaa 


58561 


gcctgatggc 


tgatgatcaa 


gcgtcctctg 


ccactgacac 


aggtagtgag 


aagttggctc 


58621 


tgggagaatg 


tgacattttt 


catttgggaa 


cttgcatagg 


taagtggcaa 


tatacatact 


58681 


cctacacaga 


tgtgtaacag 


ctatttatta 


ctcttgagga 


tctgccaaca 


ggaacatttt 


58741 


gtaaacaatc 


aaagtacagt 


ctctcccaag 


ggcttactct 


gatggctcca 


gctatacagg 


58801 


acacaggctt 


catgatgcta 


gttttaatct 


actggccaat 


caggaaatgc 


cacacgagac 


58861 


tctatgcaga 


gaaaagctga 


ctggcattag 


gaaaagctga 






58921 


tatggcacta 


taaaattttg 


gtcatgtttt 


tggaatcttt 


Staattaccg 


ggaataattc 


58981 


tcaactacca 


aaatccaatc 


cctagtcccc 


aagaagaaag 


agaactgtag 




59041 


gaattccttt 


tttgttgact 


taattataaa 


tacaatctga 


agtccagaaa 


agatagtata 


59101 


ttagtatttc 


tggcctcttg 


ggaaccactt 


gattctggaa 






59161 






tctcttcagg 


attatatgag 


atagttatca 


cacaaaacca 


59221 


cctgctacta 


tacacagaga 


aatacaggca 


aaagataaat 


gttgggcttt 


ggaagaagaa 


59281 


actgtaaaaa 


ggtcacagca 


aagaaggaga 


gaaagaagat 


gcggccctgc 


acgtttgtag 


59341 


atcgcggtga 




actaagaaca 




atcaaagctg 




59401 


caaggtgaga 


gtgtaaagac 


aggagccagg 


acacagcatt 




ttctgcattg 


59461 


taagtccagc 


cagcttggga 


agaatgttgc 


ataacagtga 


atctatatgc 




59521 


taaatgcaca 


taactaacaa 


gctgcatgat 


tactcaggcc 


agttattcag 


gaagggcggg 


59581 


agcagggcag 


gattgaaacc 


accgtaaatg 


ataaaaacta 


aactgtatgt 


ctaaaagtgt 


59641 


tcttttatct 


ccaattttgt 


ggcatcccaa 


attgtataac 


atctcaaaat 


gagactctaa 


59701 


aataagattc 


tgtcatcaag 


aaacactaac 


attccttcct 


ccctcaggta 


gtaatagcct 


59761 




atttcttacc 


taaatagatt 


taccttcttg 


cccacaagca 


atcccattct 


59821 


caggatatta 


ccttactgct 


gttaatccag 


aggctgagac 


taaaggaaac 


tctcacccat 


59881 


ttattttctt 


ggttaatttc 


cttccaataa 


caaggtgaat 


gaataacata 


ggagggctgg 


59941 


acacttacag 


aaagaatcag 


aacagtgtca 


cataatggag 


caatttgttt 


tttgttgttg 


60001 


tttgtttttt 


tttgagacgg 


agtcttgctc 


tgttgcccag 


gctggagtgc 


agtggcgtga 


60061 


tcttggctca 


ctgcaagctc 


cgcctcccag 


gttcacgcca 


ttctcctgcc 


tcagcctccc 


60121 


gagtagctgg 


gactacaggt 


gcccaccacc 


acgcccagct 


aattgtttgt 


atttttagta 
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60181 


gagacggggt 


ttcaccatgt 


taaccaggat 


ggtctcgatc 


tcctgacctc 


gtgatctgcc 


60241 


tgcctcagcc 


tcccaaaatt 


acaggtgtga 


gccaccgtgc 


ccggctggag 


caatttgttt 


60301 




ggaatcacac 


taagtagtcc 




tattgccatt 


acgaagaact 


60361 


tcgttctttc 






gtaaaaagag 


tttagtgatt 




60421 


cataagaatt 


aacaaaataa 


attcccYaag 


gcaaagccag 


ttttctggtt 


ttcttcaata 


60481 




acttggttta 


agaacactga 


ttatctacag 


ctcacatttt 


ccttttcgct 


60541 


aataaagcat 




ctatagaaaa 


aattataaaa 


attcaaataa 




60601 


attcaaaaag 


caaacacagt 


ctagaaataa 


cattatgaca 


aaattagaat 


atatctttct 


60661 


ataacatttt 


ctgtacatat 


atacagtatt 


ttttaggcca 


ggcgtggtgg 


ctcatgcctg 


60721 


taatcccagc 


actttgggag 


gccgaggcag 


gcagatcatg 


aggtgaagag 


attgagacca 


60781 


tcctggctaa 


catggtgaaa 


ccccgttgct 






gccgggggtg 


60841 


gtggcaggca 


cctgtagtcc 




ggaggttgag 


gcaggagaat 




60901 


tgggaggcgg 


agcttgcagt 


gagccgagat 


tgcaccactg 


cactccagcc 


tgggcgacag 


60961 


tgcaagactc 


cgtctcaaac 




aaaaaaaaaa 


aaagagacaa 




61021 


gccctatggt 


aacttgtttt 


tccccccaat 






ttaatatcct 


61081 


ttggattctg 


aatgagatgc 




caatctcctt 


aaaaatcatq 


tgaaaacata 


61141 




ttcacctttg 


tgcatctgag 




ttcaqqagaa 




61201 


cacaggggta 


aatgttatgc 


agaaaatgtc 


ctcqataqqa 


qaccttcatt 


ctqataacaq 










aaataccatg 


ataatcctta 


aaactgctat 


61321 


catcttatgc 


gattttattt 


tgtagtacag 


ttttaaaaat 


tccacagaga 


tgatggRcat 


61381 














61441 


acagtgtcca 


gtattgagcc 


agaggtatgc 


tgtctagtgg 


ttactattgc 


tcttctaaca 


61501 


gaagtgacca 


tataatctgt 








agaggtgtta 


61561 


ttaataacaa 


tgccagcaca 


acagagactg 


actctctccc 


caaaaSgctg 


atattcctag 


61621 


aagttgtatt 


tttgtgatat 










61681 


atttcaatgt 


ctaatttaaa 


tccactacaa 


ttttgactca 


tatttttaat 


aaaacatcaa 


61741 


aaatggttaa 


aatacttgca 


attgaaatcc 






qtacactcaa 


61801 


cctgggttta 


acatgttgct 




gtaaagtata 


qttqtaqcaa 


aaaattccac 


61861 




ctctgtgact 


gctttctcca 




acatttcctc 


ccattcactt 


61921 


ccttcccaga 




agattaaagg 


taaactagga 


attttqattt 


ccacaqaaca 


61981 


cttactttcc 


cttcaaqaqa 






tqaqqtttta 


tcctctgcag 


62041 


cataagtttg 


gccctttttc 


aaggtttgga 


tcatgcaaaa 


ctqtccaqtt 


aqtcttctaa 


62101 


acaaatctgg 


aggcacacgg 


agtggttcaa 


acaatcgccR 


qtacatqcca 


ctqaqttcct 


62161 










caccaatqca 


qcaqcaatcc 


62221 


caaaacactg 


acttctgtgq 


tctaaatatg 


gttttgataa 


ttaacaaatc 


tttqatatat 


62281 




ttctgtattt 








atqqtqataq 


62341 


aagtttatac 


ttcagatgct 


aaaagggtat 


ggttaggtca 


tgtgaggtgg 


ttcatacctq 


62401 


taattctggc 


actttgggag 


gctgaggtgg 




tqaqcccaaq 


ttt 


62461 


Yagcctgggt 


aacacagtga 


ggctctatct 


ctaattaaaa 


aqaaaaaqqt 


caqqtqcqqt 


62521 


ggtcacgcct 






qqtcacqcct 


ataatcccaa 


cactttaaaa 


62581 


ggccgaggcg 


ggtggatctt 


ctgaggtcag 


qaqttcqaqa 




caacatqqtq 


62641 


aaacccccat 


ctctactaaa 




attagctggg 


cqtqqtqqca 


tqcacctata 


62701 


atctcagcta 


ctcaggaggc 


tgaggctggt 


gaattgcttg 


aacccqqqaq 


qtqqaqqttq 


62761 


cagtgagctg 


agattgctcc 






acaaqaq a 


aactcqqtat 


62821 






aataaaaaaa 


aqaaaqaaaq 


aaaaaaaaaa 


aaaqaaaaaq 


62881 


aaaaagaaaa 


aaaattagta 


cctatagtcc 


tqqqtacttq 


qqaqqctqaq 


qtqqqaqqat 


62941 


tacttgagcc 


cagaagtttg 


agactgcagt 


gaactatgat 


cqcaccattg 


cactccaqcc 


63001 


tgggcaacag 






aaaaaaaatc 


aaaaaacttt 


tqcaqttaaa 


63061 


ctgaactcag 


agcataaggg 


gaagatccgc 


actattcatc 




cctattagct 


63121 


ataatgcaac 


tgtttaggtt 


ttcaatgttg 


tcacaacatt 


catcttccca 


atcttagcac 


63181 






ccttttctgt 


gaaacctttt 


gtttcacaca 


cacaaaaaat 


63241 


ttactaactt 


ttaaatatgg 


cagcaagaaa 


ataaacacaa 


aataggaatc 




63301 


caaatttaca 


aaggtaacac 








acttaatgca 


63361 


ccaatataga 


aaaacaaata 


tgcacagctg 


caatcactgc 


ttcacattta 


tatactctca 


63421 


agtaaagtga 


aggaaaaata 


aaagggtgta 


aaagagtttt 


agtgtagaag 


tttcattgta 


63481 


agctaaaatg 


aactctgtaa 


aatggagaac 


ccactggcaa 


ataaggctgg 


ctactggagg 


63541 


aagagaaaaa 


caaaatggct 


taatcatttc 


tgttgtcaga 


ttctccaaag 


cccaggtcat 


63601 


gccccatctt 


tgggcccagc 


attagtctct 


ggaagtcata 


ctaattgggt 


ggatggaaaa 


63661 


ccatactgca 


ctgtatctct 


ggcaggcact 


atacgaagcc 


tatagaccca 


gatcatgaca 


63721 


gctgctccaa 


ccaatgtcac 


tatagcattt 


gcagtgctcc 


tacttgtcct 


gctgtttcat 


63781 


tttgaggaaa 


atccagcatt 


catatttttc 


aaaaaagtag 


atttaYagta 


tgagaagaaa 


63841 


caaaagcaca 


gacactaagc 


gatttaccta 


tttggtgcta 


tgatcatatc 


agcaacttct 


63901 


gaaccttaca 


ttttggggtt 


ccagcaagtt 


ctgacattca 


gaaaatgcaa 


tcattatcta 


63961 


cctcctctac 


tccaaagctc 


tattaatgag 


catttaatat 


gatttattca 


tgatctgctc 
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64021 


atcccgtaac 


tctcagatca 


agcccttttt 


at g tatttat 


tttttggaga 


tggagctcgc 


64081 


tctgttgcct 


gtgctggagt 


gcagtggtgt 


gatcatagct 


cactgcagtc 






gggttccagt 


gatcctcccg 


agaagctggg 


actacaggtg 


tgtgctaccg 


catccagctg 


64201 




tttttgtaga 


gacagggtct 


atgttgcaca 


ggctggtctc 


gaactcctgg 


64261 


gctcaagaga 


tcttccaacc 


taggcctccc 


aaagtgctgg 


gattacaggc 


atgagctatg 


64321 






ctcttaattc 


ttttcctctc 


tttttttttt 


ttgagacaaa 


64381 


agtgttgctc 


tgtcacccag 


gctggagtac 


agtggcacaa 


tctcggctca 


ctgcaacctc 




cgcctcctgg 


gttcaagcga 


ttcttgtgcc 


tcagcctctg 


agtagctggg 


actacaggtg 


64501 






tttttgtatt 








64561 


gccagactgg 


tcttaaactc 


ctgacctcag 


atgacccacc 


cgcctcggct 


tcccgaagtg 


64 621 








tgcctaatac 


ttttcctctt 






tactcatcaa 


aggttttttt 


gaccacctac 


tgtgtgccaa 


taatggttga 


caggaaaagt 


64741 


qqatacaaca 




taqattattq 


tttccaatta 






64801 


taaaaagact 


atacatcccc 


ttactccacc 




tattatcaaa 


ctqqqccatq 


64861 


tcacttqttt 


ttqccaatqa 


aatatqaaca 


qaaacaatat 


atqtcccttt 


ttiagcaaaag 


64921 


ttttaagaoa 


cattoggtgt 


ttctcttttK 


ctctccaqta 


ctttttcttc 


t t 


64981 


atacataatc 


caaatagaac 


ctgctgcttc 


agcacagacc 


cttaaatqaa 


tgagatgcat 


65041 


aqaataqaat 


cacagctqac 


acataLtac 


cagagKcaag 


atacaaqqtq 


qqtqaqaaaa 
















65161 


t 


agtaaaacaa 


t 

catct^catc 


t 


tt 


ttacaatcta 


65221 


gttgaatgcc 


tattatatat 




attcaaatta 


gaatcttcta 


tqaatcatct 


65281 


tgttttctga 


tagttttcta 


catgcaaatc 




att 


at 


65341 


tatatctttt 


actttactga 


atgtttgttt 


tgcttagga 


aagtcagtag 


atatatatqq 


65401 






ctgttttcct 


actctttcta 


ttcttggtat 


atcaacaaa 


65461 


tacaaqataa 


atcagagttg 


a ^ a ^ a a ^ a ^ 


gttaaagact 




taqcaaccca 


65521 


ccaaatat 


tgacttcctt 




tttqqqcatt 
gggca 


aaaaaaatat 


acagttatta 


65581 


cactaaaaaa 




tatttqtaaa 




gtttaagaag 


ttgcctatta 


65641 


taaqtaatt 


ttataact & q 
aatat d actt 


aaaaa^aaa 


LLcca^lla 


acatctqaat 




65701 


aaaatcaa t 






atattattca 


tattctctca 


tatqctaatq 


65761 


atttttaaaq 


tttt 

aaaaac 


aaaaa ^ gaaa 


aacaaatttc 


t ucLaa 


aatqtttcac 


65821 


tttca d cat 




aaa cctaa 


acttca a a 
ac cagaga 


aattatatta 


aa t actaa 


65881 


ai at^cfa^a 


tacttactct 


faarfrl 1 aa 




ttcaaa ttt 


ta^ctttaaa 


65941 


atcacttcct 


tattaattaa 


t aa ^ aataa a 


taccggtctc 


ttcttqtata 


aaaqatacqa 


66001 


caqatqcaaa 


at tt arar 


rraa aarac 


a a ftrra 


atrat ^ at - at . 


ccaaqqcaca 


66061 


tcggtagaga 


tq 


c atataaa 


tacatcct 


qttqaaqaqc 


aaaqttaaca 


661 21 


Ygt tagataa 


tctagaagag 


cctaaqtqqq 


qaqrttaata 


aat ^ aa a a a ^ 


aaa ^ ta a a ^ a 


66181 




ctcccttttc 


tgaaggtgat 


actttqcaaq 


acccccagtg 


aacqcctqaa 


66241 


accatqqata 




ctataaacac 


tac t ^ tta ^ 


t tct ata 


cccaaqacaq 


66301 


ctaataaqca 


atcactqqqt 


qqqtaacaca 


gatagtgggg 


ataagttgga 


caaagggata 


66361 


attcacatct 


cagqcaqgat 


atagcaaaac 


actocaaaat 


ttcatYgcac 


tattcaqaat 


66421 


. cttqcaat 


ttaaaatgta 


tgaattgttt 


attcttqqta 


ttttccattt 


aatattattq 


66481 


qactqttqtt 


qaccacaqaa 




tggatgtggg 




aatcaaacac 


66541 


attttaqaac 


tacctaaqcc 


aaatatcatq 


ttgtttcatt 


ttgttttttg 


tccaqtqacc 


66601 


aaaaaaaccc 


caaatatatq 


ctttattaaa 






tataqqaaat 


66661 


acaaagttta 


aaaatatttt 


taaaqqqqaa 


aaatccataa 


ttctactact 


ttaaaaaaqc 


66721 


cattaaatat 


caaataattt 


aattct cct 


taca a ttt 


tcataca tt 


ttacct at 


66781 






attttaaaat 


ctccttttt 


acttattcca 


t^ttttcc 


66841 


catttcatta 


aactcttt°c 


ca cataqtt 


ttaaaagact 


qcaqctqatt 


aaaccataat 


66901 


ttatttaacc 


atccccctac 


tgccggaaac 


acaatatttt 


gagggtataa 


tttttqacaa 


66961 


qtqqaaaaaa 


aattttatac 


atacaaattt 


ttctgtattt 


gtgattgttt 


acttaqtctq 


67021 


qattacctaa 




agggaatgaa 


Mtttatagtt 




ttgaagaatt 


67081 


qttttccaaa 


aqqtttqtac 


aaatttocaa 




taqaaatqct 


aatatcaaqt 


67141 


tgtcagtata 


gtcatgtgtc 


acttaatgac 


agggatatat 


tctgagaaac 


atttcgttag 


67201 


atgattttgt 


tgctgtgtga 


acatcagaga 


ctatacgtac 


ataaacccag 


atggcatagt 


67261 


ctactacact 


atagggtata 


aaccaataaa 


gtacagcttg 


ttactgtatt 


gaatattgaa 


67321 


tactgcaggc 


aattataaca 


caatggtgaa 


tatttgtata 


tctaaatata 


tctaaacatg 


67381 


gaaaaggtga 


acatgtggta 


ctatattatg 


ggaccacttt 


cgttatacga 


tgcataactg 


67441 


tattataaaa 


tgtgaaaact 


cctaatttga 


tagtgaggaa 


ttatgtatac 


tttattttgc 


67501 


atttccatga 


ttactggtga 


gcctgcatat 


tttaccaaaa 


tgttttagcc 


atctgaattt 


67561 


tcccttggtg 


attatccatt 


tatctctgag 


aatcttcctg 




ttgattctct 


67621 


taccttatat 


aaaatatccc 


cagtttcttt 


tgatcaattt 


tatgatagga 


gagttaatac 


67681 


agtatataca 


tttaaaataa 


aactatcatg 


aagatataaa 


tcattgacac 


acgcatactc 


67741 


acaaaagcta 


accacccact 


ttaaaagtta 


ctcacttgca 


attttttatt 


tcataagaat 


67801 


gatttgatgc 


acctgaataa 


agcccaaaat 


gtaaaaattt 


aaatattctt 


taagtaatat 
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67861 


ttcatagcaa 


atagtgaagc 


aatttaaaat 


attttaattt 


aaaggagaca 


aggtatataa 


67921 


tgggaggata 


gagaaaaact 


ggaggacctg 


aattatagtc 


ctggtttggc 


cattttttct 


67981 


ccatcttaat 


tttggatggg 


tcattttact 


tgtctaggtt 


tcacttttta 


aaattttttt 


68041 


ttcttttttg 


agacagggtc 


ttgctctgtc 


gcccaggctg 


gagtgcaaca 


gcctcgacat 


68101 


cccaggctca 


agccgtcctc 


ccacctcagt 


ctcccaaata 


gctgggacca 


cagatgcatg 


68161 


ccaccatgcc 


tagataattt 


ttaaatgttt 


tgtagacaga 


aggtctcact 


acattgccca 


68221 


ggctggtttt 


gaactcctgg 


cttcaagaga 


tactctcact 




aaagtgctag 


68281 


gactacaggc 


gttagccact 


atgcctggcc 


tagatttctc 


tttctgcatt 


tacagaataa 


68341 


agtgttagat 


ttgataatat 


ctttggttca 


ttccacctcc 


aaaactctgt 


cttaaaattc 


68401 


ataattgatg 


tttgcttttt 


tatagggtac 


ggtatttttt 


tttccattca 


actccctgtt 


68461 


cctactgctg 


taatcctcac 


cttactcaca 


ggtcacacag 


ccacagaggt 


cccacaagct 


68521 


tctactaacc 


ttccagcctc 


tttttccttg 


tcatttatca 


cttttttttt 


tttttttttg 


68581 


aggcagagtc 


tagctctgtc 


gccaggttgg 


agtgcagtgg 


cacaatcttg 


gctcactgca 


68641 


acctctgtct 


ccggggttca 


agcaattctc 


ctgcctcagc 


ctcccgagta 


gttgggatta 


68701 


caagtgcctg 


ccaccatgcc 


tggctaattt 


ttgtactttt 


agtagacaca 


aggtttcacc 


68761 


atgttggcca 


agctggtctc 


gaactcctga 


cctcaggtaa 


tccacccacc 


tcggcctacc 


68821 


acagtgctgg 


gattacaggc 


gtaagccact 


gtgtccagcY 


catttatatt 


tttaagcaca 


68881 


atgcactact 




cccaatatgc 




tctcttctgt 


gctctttgtt 


68941 


tggatactat 


acccatttac 


tcagataaat 


cctgctcatc 


ttccaaaatc 


caggtcccat 


69001 


gtcacctcct 


cagYgggacc 


ctgctctgcc 


ttcctactaa 




ttctccgtgt 


69061 


ccccctggat 


aatgggtgca 


caccLgcaLc 




atacgccata 


ctgggattgc 


69121 


ccatctgttt 


ctccaccagc 


ccccacaaga 


gtgtctttct 


caaggatgaa 


gacggccttc 


69181 


ctcagtcttt 


gtctggacac 


atcacaggtg 


ctaaaaaatg 


cacctgaata 


aatgggccat 


69241 


cagggaaata 


atcacataga 


gaataatttg 


tcaagaatca 


ctggctaata 


taacagattc 


69301 


aattgtttta 


atgttctgat 


gtgaatcaat 


ttaacttgct 


tcatcagggt 


tactgggacc 


69361 


aaaaaaaatt 


tgttttattt 


gaactactgt 


atctggtaat 


tgtttttgtt 


cccaatgttt 


69421 


ctttactgcc 


cacagcaaat 


atcttttcaa 


gtaataatag 


ttaaaactat 


acagtactta 


69481 


ctatgggcag 


gcaatattcc 


aagttaaata 


tatatatgac 




ttcacaacaa 


69541 


ctttgggagg 


tggtattatt 


tttaccctta 




gaggaaactg 


aggcagtaga 


69601 


aagattaaat 


cacttgccca 


agttacagt t 


gacaagaaat 


agaaccagga 




69661 




tttaaagttc 


atactcttac 


acatgaatga 


atgttctggt 


atctggaaaa 


69721 


cctaaacaac 


atatgaaagc 






agggagagat 


atggcatgtg 


69781 


aaggcctatg 


ctctaagcta 


attgatatac 


tgctaattca 


ttaacaaaga 




69841 


ttggcttgct 


atgggcctga 




tctgaagctc 


tcaatgtaaa 


gcccatctta 


69901 


tgtcagttac 




cataaagtat 


cagttaggta 






69961 


cccctaagaa 


atatcatatg 


aaggtgaaga 


gtagttggaa 


taaccaaccc 


aactgcaaaa 


70021 


caaatatttg 




aaccagatga 


tgtatctctc 


tccagttttc 


acaagtggtc 


70081 


ttattggaag 


gcacaggtat 


gatactttct 


aactcaggtg 




ggcagttgat 


70141 


tctctcaatg 


ggctggactc 


tgtataattc 


attttgaaaa 


ttcctgtaaa 


aacaagtaaa 


70201 


caaaagtaaa 


atcgtaaaaa 


tggcaattgt 


atctttttac 


cttcataggt 


attataccaa 


70261 


aattatttct 


gtgaattaaa 


tagacttctc 


tagtgcttat 


gaattagaca 


gacccagatt 


70321 


caaatccaac 


tctgtcacat 


attaaatgta 


ttcagttcct 


tacctgttaa 


aagatggtaa 


70381 


taatacctca 


tttgccttat 


gatcaaatga 


aatgaaatac 


ataaaatact 


tagcatagtg 


70441 


caaaactatt 


ccctcatagg 


cacatatata 




cttgtaggga 


agggaggagt 


70501 


gagggaatta 


gtctttaaga 


taatcaccaa 


tgttcataaa 


ccatggtaat 


tacaaagtta 


70561 


tttagtctag 


tcttccatca 


aattcccact 


ggtgactgaa 


tccaaacaca 




70621 


ctagaaaact 


aattatttga 




aatatgaata 


ccctcacatc 


tatttgaagg 


70681 


cttaggatat 


ttagaaggct 


ctatttttat 


accaccatta 


aatcactgta 




70741 


ataatacatt 


atcatatatg 


caaataatat 


atagccatat 


aaacatttat 


atataYacag 


70801 




catgaaactt 


ttattgtctt 


atttaaatct 






70861 


attctacctg 


gtagcatatc 






cttccagttt 


acttatacat 


70921 




atagcaagta 


catttaaaga 


atatacattt 


tacacatgct 


tatataaaac 


70981 


catttcctat 


gttacctgtc 


ttcggtctcc 


ggtccttaaa 


aaacactcta 


ttattaattg 


71041 


cacaaatttg 


gtccttgcca 


aacactatgt 


aggtttacag 


attatatgaa 


ttattctgtt 


71101 


tcagcaaaat 


tccaaatggg 


gaccctaaat 


acatttaaat 


ttagaaatat 


gtatttcttt 


71161 




tcatgcaatt 


aatcttactc 


ttctactgct 


tgttcttaac 


atactaaagg 


71221 


ttttaggtag 


tagaataatt 


aattggtaca 


aaatgggtat 


tttgaaagga 


tgttaacaga 


71281 


caaatgtgaa 


agaattccac 


agcttaaaga 


tgataaaaaa 


caagcacacc 


aatttacaaa 


71341 


ttgtgaatga 


aatgatcaag 


tcaactgaag 


atctttttac 


ataattctga 


aatagctcat 


71401 


aaatattaat 


agtaatagtt 


gacttagata 


ttgatttgct 


acaaaaagga 


aagaaacaaa 


71461 


aattcaccta 


ttttccaaat 


gtctgaaatc 


agcaaatata 


taagcctatc 


aggatggcgg 


71521 


gggggaagat 


cattatttta 


ataactccat 


ttatacaaaa 


tttgcttttc 


aaggccaaac 


71581 


gagaatgaat 


ctcgtaactt 


ctgcaggaca 


gagaatgata 


tgaggtatcc 


tctatcactc 


71641 


ataacccaac 


atcacctacc 


ctagcattac 


ataggttaat 


aataactatc 


atttcgacag 
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71701 cactgtagaa tgtacctaca ctcccattgt cctgtttgtc ctctaggagg cagggacaat 

71761 gtttattcat ctatgtactt ccaaggccta gcctctgtag agaaggccac tgagacaggg 

71821 atgaaagcca ctctgaagga acgtcaacct gataaacact ttcagaaatc actgttccgt 

71881 ctccccagat ctcagtaata aagccagagg agtgcctagc cttcctgagg ttgagtgagg 

71941 ttctacacca caagccacca gggtgctaca taagccaggg aaagccactt ctgctcctcg 

72001 ggtctgtttc ttccttggaa tagggaaaac tttaatagcc tatggttcta taatacacat 

72061 ttacataatc aatcaatcaa tacatgttgc ccctcgagtt cacccaattt cacctgtatt 

72121 gcctattaat ccactataat tcaatatcag gcttttacaa gttcttaaag tgacactaaa 

72181 agtaccaatt tctggtccaa gaaaaatgac aggaaaacta ctattatgac ccaagaacca 

72241 gaaaatatta ttagcagttt ttagaaggta cggtcatcct aaacatgttt tgacgcacga 

72301 caccttatta aagagagaga gagaKatata tagatatatg tatctatata tctatataat 

72361 tgtctattgt gaaatgccag ttacctattg tcgaaaatat tgatcagatc agtttacttt 

72421 gattaccact taatcgttaa gtggcttaca cttaacaatt cttatacaga gaataggtgg 

72481 aaagagaaag gttagactgc taaattggta aacttttcag attaattttg actaaatcaa 

72541 gagaaattat ttttccctca tcagatcatc aaagttgaag tccttaaatt acctatacta 

72601 gtaaagtttt gtttatcgtt tttcaaatag gtgattgtag ggctaaatag ctaaatgctg 

72661 aaactaacat taaacctcta ccaaactaaa aaaatgaaaa agataactgc aaacgagcgt 

72721 cttgctagtc gagttaattc attctgtaat tctaactgaa tcttcgcaca tctcccgaat 

72781 ggcaaatggc attacattgc taagagtctt ttcgcactta ttcatgcttc aaagcaggca 

72841 gtttctggga cttgtctggc caacaacccg ttcccaaagg ctcggggaag gaggttgcgg 

72 901 gtgggtggcg cggacctcgg gtccccagcc atcggcgctc tcccggggcc ctctgacctc 

72961 gctccttaaa ggaggagggt ccgtggcaac ggtcctcctc ggccaggcgc tctcgggacg 

73021 cgggggtgag gagtgagcgc cgtggcccac cctactctcc gagcggggac ggagtgggcg 

73081 acaccgcgcg cccggctgca cgcaggctct gcgcggctcg aggcggccct acagggggcg 

73141 aggaggaacc ccggagactc ggcggagaga gcagagacgg agctcaccaa ggggcttgco 

73201 gccgcagagc gcgggagccg gcactcggtg gggccgaggg cccggggacg ctggggctgc 

73261 ctgacctgag cggcggccgc tgaccgttga gggtctctgt ggccgcagcg cccagacccg 

73321 gggagaaggg cggcctccaa gggccgggag cccctcgagg gcgcggccag cgaggaggga 

7 3381 cagagggcgg cgcccccggc tgcccgggcg cgtMgaacaa gcagctgccg ccagggccga 

73441 caaagttgct ccccgagggg ctgagatcca actttcgctt cccgatttag ccaggggagc 

73501 gcgaggccgc acacaacccg gcgcgggggg aaagccggct gcagctgcgc ctcccatcct 

73561 tacccggctg gtccctggcg gggagcctgg gcagcgccga ccaaagttcg gagcggcagc 

73621 ttcggggcgc gggacgcggg gcacacgggc tcagctgctc gacgggagcc cgacgcgcgc 

7 3681 tcctcggcgg gtcggcgggt ccggaagctc cgctgcccgg gccgggtccc caagcccgca 

73741 gccgctttga ctaaaatagg catcgcgacg gcggcggcag gcggcggcag ccagggctgg 

73801 ggccgcaccg cgcacgcgca tgcgcccgcc gccccgcgcc ccccggcggg cggagcccgg 

73861 cgccgcggcc aggatttccc acctcgctcc cgcgactccg ctgcgggtct gcacacccga 

73921 ggactcggtt tgaaacgccc gcttatttat tttcttgtcg cctcgctaca agattctatc 

73981 cttgtttggg catgagtggg gggcggcagt ctcgtgggac cggcggcatt cgtcgttcct 

74041 ccttacgggg ataattcgag aagtgcggtc cgggtaggga gagaaatcag gagagaaaat 

74101 gagaaagaga atcctcgttt cccctcaaag ttggacgacc cactcgtata tctccttttt 

74161 gggagattcg cccataactc agcacaaaca gggaatagcc cggaaagcgc gcgagttccc 

74221 gtccgattgt ggcgggggag gctgaacgtt tggtccacac gggtgcagga cgcgggggtc 

74281 aggcctcctg ctgcggagga agagggggaa gaggccgcgc gggagggact tctgacacgc 

74341 gccactgttt ttgttttcaa acaggggtac ttaaccgaaa ctagcaatcc caggcggtac 

74401 aaggccctcc atcgtaggca aagcactacc tgaatgtaga tttgggccat acgttggaaa 

74461 ataagacatg agagtatgct ccgatcaact tttactgttc actggacaac tattttgggt 

74521 aagaaaagca aggaaactta ataaagaatt ggcgttgttg ggagttgtct tgtaggacaa 

74581 tagaggaagg ttagatgggt acccagtttc caccaaaagt gtcccattat tggttaaaat 

74641 tggcatcagt tattagatta tgagatcgtt catgcatgtg aaatgtgatc tcaatataaa 

74701 aaataccacc accgattgtg tgaaggtaca ttataaagag tacctggagg tgcacactgg 

74761 acaagtctct ggttgaagag atggtgcagc ctagtaagaa agagcatggg ccttgatgtc 

74821 acacaagccg ggtttgaata ctccctctcc taccagttta ctgtgtgacc ttggagaagt 

74881 tacctagccc ttctgtgcct cagtttcctt tttggaacat ggggataatg atgatgatga 

74941 tgatgatgat gatgataatt atgataattg tacctgcact tcatagtata gttttgagga 

75001 ctaaatggtg taattatata taagggtctt aaaatggtgt ttgggacata agttctatgt 

75061 atatatattg tatttataaa actccttttc taatacgtct gaactttcct ataaccataa 

75121 aagattactt tttgagatta cttctttaga gtctgtttct ttctagatgc tctgccagcc 

75181 tttttttttt gaggcagagt ttcactcttg ttgcccaagc tggagtgcaa tggcgcgatc 

75241 tgggcgcact gcaacctScg ccccccgggt tcaagcgatt cttctgcctc agcctcccca 

75301 gtagctggga ttacaggtgt gcccacgtcc ctaccagctg ttttgatagc taccactaaa 

75361 tacattttaa ggtgtgggta tacatgtgtg cgtaaagact taactacaca gatgttcact 

75421 ggagggtgag ttataataat gaatattgga aatagcctaa attctaacca caggggacta 

75481 agtaaattat agaacatcca gacagtcttg tttatgaaag agcatgggcc ttgatgtcac 
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75541 


acaagctggg 


tttgaatccc 


ccctctccta 


ccagtttaaa 


cagccattaa 


aaataaaaaa 


75601 


catagaaaca 


gactctatgt 




attaaaaata 




agatattata 


75661 


gacatcataa 


taatgtctac 


taattatata 


aagcaagcta 


tgcccccaaa 


accccagccc 


75721 


actgcctgtt 


tttgtatacc 


catttttaca 


ttttttatgg 


ttggaaaaaa 


tcagaagaag 


75781 


aatatttcat 


gatatgtgaa 


cattatataa 


aattcaaatt 


cagtgtccat 


aaagttttat 


75841 


tggaacccag 


tcacgttcat 


ttttatggct 


gctttcatgc 


tgccagtgcg 


gctttgatta 


75901 


gttacaagag 


aaaccttatg 


gcccacaaag 


cctaaaatgt 


ttactctctg 


gctctacaga 


75961 


agaagcttac 


tgatgcctca 


catagagtat 


actttgtgtc 


aggcagtgtt 


ataagtaact 


76021 


tagatatatt 


gtcacctatt 


acacacccac 


tccttacctt 


caggatagga 


tacctgtaag 


76081 


gcatgtagat 


cttataaaga 


ttgcacattt 


ttatgaaaag 


agcactgaat 


tagttatcat 


76141 


aagatttgag 


ttctagcctt 


tcacagagtc 


tgtgttttct 


ttgagtctgt 




76201 


aagtgaagac 


tggaaaaaac 


ctaatcccct 


cactataacc 


catctaggat 


tgaaaccgtt 


76261 




agtatcttac 


tgtattttaa 


tttcttatcc 


cagatgtatg 


aatagtagct 


76321 


ttataaaatt 


caaagcaaga 


attctaRaca 


catagcccag 


gatatgggaa 


tgccttaagc 


76381 


tccctggtct 


cctcctgctg 


gccacagaaa 








76441 


tgaaagttaa 


tatgaagcaa 


ggagctaatt 


tqcacatacq 


tgtagaatga 


aaagggtaag 


76501 


aagcatgaat 




aaggcagtct 


qtctcctctq 






76561 


agattgacat 


aattattttt 




ctctataqqc 


atcctagtct 


acttttacca 


76621 


gttggataaa 


accttaatga 


qacttcaaaq 


ttcaqataqa 




tgaaaataaa 


76681 


acaagatctg 


agggagtcac 


ttgttttaaa 


aqtacacata 


tattgggagg 


ctgaagtggg 


76741 


cggatcacct 


aaggtcagga 


gttctagcca 


acatqqtqaa 






76801 




gcccggtgtg 




cctgtaatMc 


aqctactctq 


qaqqctaaqq 


76861 


gacaggaatt 


gcttgaaccc 


gggaggcaga 


ggttgcgatc 


agccgagatc 


acaccactqc 


76921 


actccagcct 


gggcaataga 


gtgagactct 


gtcttaaaca 


aaaaacaaaa 


aaacaaqtac 


76981 


tcacataaca 


gtaagtagcg 


ttatattcct 


tatctacaaa 




gtatacatca 


77041 


gtgtagactt 


tatttcaact 


gttattacta 




qactataqca 


gtttctgata 


77101 


cattctcata 






ctggtttctg 


aacccacatt 




77161 


attgttgcat 


taactttttc 


actgaccagt 


ttgacaacca 


tcctcactga 


ttqtttttac 


77221 


atttcttttg 






cttttttaaa 




agtttacaga 


77281 


tgactgagca 


gatagtttcc 


ctcatgatta 




ttaqtotqot 


atgtgtgtca 


77341 


caaagggaga 


actcaaaYtg 




attaacaaag 


gtctgtagtt 




77401 




atgttgtaga 


ttctgcaggt 


tttgccaaat 


gtataatgtc 


atqtatccac 


77461 


cattacagta 


tcatacagaa 


caatctcaat 






atccctctqt 




ctatcctcct 






tgatcttttt 


actgtcttca 


taqttttqcc 


77581 




tatcctattq 


ttqqcattat 




gccttttcag 


attqgcttct 


77641 




agtatgcatt 


aaqtttcttc 


catqcctttt 




tqtaatqtat 


77701 


gtatatattg 


tgaaatgatt 


accacaatca 


aattaqttqa 


cacatccatc 


acc ^ ca q ata 


77761 


gttaccattt 


ttatgtgtgt 


agtgagaaca 


tgtaagatct 


actctcttaq 


caaattcaqt 


77821 


tRtaaaataa 


agtatagcta 


actggagtca 


ctactccatt 


cattggatcc 


ccagagctta 


77881 


ttcatcttat 


aactggaagt 


ttgtaccctt 


tgaccacctc 


cccggttttc 


ccacccttca 


77941 


gccccKggta 


actgtattct 


ctgtttctgt 


gagttcaact 


tttttagatt 




78001 


gtgaggtcat 


acaacatttg 


tctatctctt 


tctgacttat 


ttcacttagt 


qtaaqccctg 


78061 


catttttatt 


catgttacaa 


atgaaagaat 


ttccttcttt 




taatatttca 


78121 


ctgtgtacat 


atgccatatt 






caqtqqacac 


ttacattqtt 


78181 


tccctgtctt 


agctgttgtt 


aatattgctg 


caatgaacat 


qqqaqtacaq 


acatctcttt 


78241 


gagatactga 


ttttatttcc 


ttcaatatat 


acctagaatt 


qqqcttqctq 


gatcatatgq 


78301 


taattatatt 








ttc taatq 


qctataccaq 


78361 






gcacaggggc 


tcctttttct 


tcatattctg 


qccaatactt 


78421 


gttacctctt 


gtctttttga 


tagtagccat 


tctaacaggt 


gtgaggtgat 


tatctcattg 


78481 






ttgatgatag 


taatggtgaa 




tgtgtctgtt 


78541 


agccatttgt 


atgtctttgg 


aaaaatgtct 


attgaggtcc 


tttacctatt 




78601 




tgagttatat 


gagtttctta 




atattaaccc 


cttatcagag 


78661 


atatggtttt 


caaatatttt 


ctcccattcc 


ataagttgcc 


ttttcatttt 


gttgattgtt 


78721 


tcctttgctg 


tgcagaagcc 


tttaagtttg 


atggaatccc 


acttgtttgt 


ttttgctttt 


78781 


ggtatcatat 


ccaaaaagtc 


atggccaaga 


ccaatgtcaa 


gaatactttt 


tcttacattt 


78841 


tcttctagtg 


gttttatggt 


ttcatttaag 


tctttaatcc 


attcagagtt 


aatttttgtg 


78901 


aatggtataa 


gataagggtc 


caataatcag 


tcttcccaaa 


acaatttatt 


aaagatacta 


78961 


tctttccccc 


attgtatatt 


tttggtgctg 


tcatcaaaaa 


ttacttgatc 




79021 


ggactcattt 


ctgggctatt 


ctgtttcatt 


ggtctagacg 


tgtgatttta 


tgctggtacc 


79081 


attgttctga 


ttactgcagg 


tttgtaatac 


agcttgaaat 


caggaaatgt 


gatgccccta 


79141 


gctttgttct 


tctttctcaa 


gattgctttg 


gctatttggg 


gtttttgttt 


gtttgtttgt 


79201 


ttgtttgttt 


cttttgagat 


ggagtctcac 


tgtgttggct 


aggctggagt 


gcagtggcac 


79261 


agtctccgct 


cactgcaaac 


tctgcctcca 


gggttgaagt 


gattctcctg 


ccctagcctc 


79321 


ccaagtagct 


ggtattacag 


gtgcccacca 


ccatgcctgg 


ctaggttttg 


tatttttagt 
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79381 


agagacgcgg 


tttctccacg 


ttggccaggc 


tggtctcgaa 


ctcctgaccg 


caagtgatcc 


79441 


acccacctcg 




gtgctggaag 


ggattacagg 


cgtgagccac 


agcgcctggc 


79501 


ctatttgggg 


ccttttgtag 


ttccatgcga 


attttaggat 




tttttgtgaa 


79561 


aaatgccatt 


ggaattttga 


tagaaaatgc 




tagattactc 


ttggtagtat 


79621 






tccttccgaa 


ccacgaacgt 




ttcatttatt 


79681 


tgtgtcttcc 


tcaatttatt 






tagtgtatag 


gtctttcatg 


79741 






taaatatttt 


attgttttga 


tgctgttgtc 


aatgagattg 


79801 


ctacttcatt 


tcaggtaggt 


tgttattcat 


atacagaaat 


acaactggtt 




79861 


gatattatat 


cctttaattt 


tactgaatgt 


gcttattagt 


tctaataatt 


tttggtggag 


79921 


tatacagggt 


ttttatatat 


aagatcatgt 


cttctgcaaa 


tatacaattt 


tacttcttcc 


79981 


tatctgattt 


ggaaggcttt 


tRtttctttt 








80041 


ttaaatagaa 


gacaagacac 


tctcgtcttg 


ttcctgactt 


cagcttttcc 


tttttctttt 


80101 




ttcgagacga 


ggtcttgctg 








80161 


tcatagctca 


ctgtggcctt 


gaactctggg 


ttcaagtaat 


cctcttctct 


cagcctcctg 


80221 


agtaactgca 


actatagctg 


tgtgctgcca 


cagcccgcta 


attgtcatat 




80281 


acagRtctca 


ctgctcactg 


tgttggccag 


gctggtctca 


aactcctggc 


ctcaaqtqat 


80341 


cttcccacat 


cagcttccca 






tgagccacca 


tqcccaStca 


80401 


gctttcagcc 


ttcaccattg 


agtatgatgt 


tagctgtggg 


cttqtqatat 


atqqccttta 


80461 


ttgtgttgcg 


gaacattcct 




tttatcatga 


aaqqatqttq 


aattttqtca 


80521 


aacgtttttc 


cacagatact 


gagatgatca 


tcatatggtg 


tttqtatttc 


actctqtcaq 


80581 


tgtggtgtat 




tatttgtata 




tccttgcatc 


ccagggataa 


80641 


atcccccttg 


atcatggtgt 


gtgaaatctt 


taatgtgttg 


ttgaatttag 


tttgctagta 


80701 


ttttgtcgag 


gatttttgca 




ttgaggatat 


tggcctgtaa 




80761 


ttgtggtgtc 


cttatctggc 


tttggtatga 


gggtaattct 


gggcccataa 


aacgtgtttg 


80821 


gaagtgttct 


ctcctcttcg 










80881 






aaatatttgg 


tagaactcac 


taqtqaaqcc 


atttggtcct 


80941 


ttacttttct 


cgttgagtct 


ttttattact 


attcattctc 


ctcaccatto 


ttggtctgtt 


81001 


cagattttct 




atttagtttt 




ctqtttctaq 


ttgtttattt 


81061 


atttctttta 


ggttacccaa 




ataattgttc 


ataqtaqtqt 




81121 


tttctatttc 


tgtggtatca 


attgtaacct 


tcatgtcttt 


ttgagtctta 


ataacccata 


81181 


tctttttatt 


actggatgta 


ccacggttca 


tttatccatt 


taccatttta 


aqqacatctt 


81241 


ggtttcttcc 


agttttggca 


aattatgtct 


aaacatatat 




gtggagtttt 


81301 




atattttcaa 




taaataccta 


ggatcatatg 


gtaagactat 


81361 


g 1 1 tagg 1 1 L 


g Laagaaaac 


ttccaaac tg 


tcttccaaag 


tggctgcacc 


attttgcaat 


81421 




atgaatgaca 


gttcctgttg 




gtactaacat 


ttaatactat 


81481 


catttttttg 






tagccattct 






81541 


tataaattga 


ttcaattact 


taatttgttc 


aaaataacca 


aacaggttat 


gcactcaaca 


81601 


ggtctatatt 


tttgctagat 


ggaaaactgg 


aaacaacatc 


tcaaagcaaa 


gggcctaaac 


81661 


ttttgtatta 


ttgttttgca 


agtcccgccg 


tctaaaaaat 


gcagtgtcca 




81721 


atgttaaatt 


cagggagaag 


ctccctaaag 


tcatgtaaca 


gtttaatcat 


tggacaataa 


81781 


actttcacca 


aaaggcttca 


cagctcctaa 


aagaaatgac 


acacaggctg 


ggcgtggtag 


81841 


ctcatgcctg 


tgaccccagc 


actttaggag 


gctgaggcag 


gccgtttgct 


tgagcccaaa 


81901 


agtttgagac 


cagcttgggt 


aacatggcaa 


aaccctatct 


ctacaaatgg 


gccatcatgg 


81961 


cgacttggcg 


cctgtagtct 


"cagctactcc 


agaagctgag 


gcaggaggat 


cccttgagcc 


82021 


tgggacgtag 


aggctgtagt 


gagctgtgat 


cacataactg 


cactccagca 


agggYgacag 


82081 


agcaagaccc 




agcaagcaaa 




aaaatttaaa 


aaacacacac 


82141 


acggctgggc 


acRgtggctc 




tcccagcact 


ttgggaggcc 




82201 


gatcacgagg 


tcaagagatt 


gagaccatcc 


tggccaacat 


ggtgaaaccc 


tqtctctact 


82261 




aattagttgg 


gcatgatggc 




agtcccagct 


actcgggagg 


82321 


ctgaggcagg 


agaattgctt 


gaacctggga 


gacagaggtt 


gcagtgagct 


gagattgcgc 


82381 


cactgtattc 


cagcctggcg 


gcagagcgag 


actcggtcta 






82441 


aacccacaca 




aaattttaaa 


aagtgacccc 


gaactttaag 


aagatagtga 


82501 


attatgaagg 


cagttcaaag 


agtggtagct 


ttggaattag 


cagctggatt 


tgaacaatgg 


82561 


ttttacattt 


aataggctgt 


atgtgtattc 


agataattat 


ctcttctgag 


cctcaattta 


82621 


cttgtctata 


aaactgggaa 


aataactcat 


agttaccaag 


atgattttga 


cttttagaga 


82681 


ttatgttttt 


taaaatgcct 


agcatctagt 


tcttggtagc 


ataattgcat 


atctcttgta 


82741 


tgcccctaat 


agtgccctgc 


acatggttca 


caattcataa 


aaattatttg 


aattctagtt 


82801 


caattgttta 


atggaaatga 




ccaaaattcc 


ctagtctgaa 


gaaatagttg 


82861 


aactatccta 


tgaacacatg 


aagtagctaa 


aatgtagttt 


catttttcta 


tatatttgcc 


82921 


agttttaaat 


agatggaata 


cagaatacac 


aaggtatttt 


aaatgaaact 


tgcttataca 


82981 


ttataagaat 


ttgatgcatg 


ctaaaatttc 


cagtagtttg 


ggatttccct 


ggaatagcta 


83041 


gcagatcaca 


aggtcaggag 


aacgagacca 


tcctggctaa 


cactgtgaaa 


ccctgtctct 


83101 


actaaaaata 


aaaaaaatta 


tctgggcgtg 


gtggcgggca 


cctgtagtcc 


cagctgctcg 


83161 


ggaggctgag 


gcaggaaaat 


ggtgtgaact 


caggaggcgg 


agcttgcagt 


gagctgagat 
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83221 


cgtgccactg 


cacttcagcc 


tgggcaacag 


agcgagactc 


catctcaaaa 


aaaaaagata 


83281 


ctggcttcaa 


aagcaaactc 


atgaaatatg 


caacagtcta 


gattgtataa 


actgggcagt 


83341 


tggcagagct 


aagttacagt 


aattcaccat 


cttggggttg 


gcagaaatgt 


gcatacagta 


83401 


actatattgt 


cagaaaccag 


aggcctgatc 


ttccctctgt 


ctattctttt 


tcacatagct 


83461 


tttcttctga 


aagagaagaa 


ttacatttgt 


taatatttgt 


tttaaatatt 


aattataaca 


83521 


aacaaaggcc 


acagatgaag 


catttcatag 


ggtttcctaa 


tccttttgga 


aattgtttca 


83581 


aagagaagga 


aattattgta 


agtaagcagg 


cataacaaaa 


tcgtgtttta 


aataaaaaag 


83641 


gtaagtatga 


aaagaggatc 


agagaagtga 


ccctgaattc 




tctaagaagc 


83701 


ttcaacctgt 


aaccagaagg 


attcaatctc 


tgggccagat 


aggatcttca 


aaacaaaact 


83761 


ggatcagggg 


cctaggtaga 


taccccaaga 


agggcagatt 


caaatgtctg 


gcgccatcta 


83821 


tagtgacaac 


ctctcttgtc 


ttttgttctt 


tccctgttgg 


gaacttctag 


gaatttgcag 


83881 


acctataaag 


cccatctata 


aatctcaagc 


atgtccactt 


tcagagaaga 


gaaatgctga 


83941 


caaccattta 


gtctctgagg 


acaacacttt 


taaaggtact 


Rttttattta 




84001 


aacttcttta 


tatgaggtat 


ttagtggtta 


gaaaggaaaa 


cttgttaaag 


gtagaaaaat 


84061 


aacttttggc 


aatttttaat 


agtatgtaat 


ttagtggtat 


agataagatt 


ttgattgact 


84121 


gaaagtgaag 


ctataggctg 


ggtacagtgg 


ctcacacctg 


taatcccagc 


actttgggag 


84181 


gccRaggcgg 




tgaggtcagg 




cagcctggcc 


aacatggtga 


84241 


aagccagtct 


ctactaaaaa 




agccaggtgt 


ggtggcagac 




84301 




ggaggctgag 


gcagaagaat 




aggaggcaga 


ggttgcagtg 


84361 


agctgagatc 


ttaccactgc 


actccaccct 


gggtgacaaa 


gcgagactct 




84421 


aaaaaaaaaa 


aaaaaagtga 


agccatgtaa 


ggacttctaa 


tctttatctg 


gtgaaagcag 


84481 


aactttcaat 


tatcatagag 


tttctactat 


gtgacataga 


gttctgtatc 


attttataca 


84541 


attactcctc 


caaaaaggct 


ggtttgggag 


gcaaatagga 


ggcctgataa 


tagccagcca 


84601 


agtaatttga 


cataaggcta 


gaaacaaaaa 


cccaaagcag 




agatggaata 


84661 


ataaaataaa 


agttgggaat 


aatgacgctg 


ccatccggcg 


ttaattgatg 


tgcaaaagca 


84721 


ctcagttccc 


aggagaaaag 


ddtLaLLLaa 


atgcaaattt 


gtattattag 


tactacttaa 


84781 


attgttgtaa 


taaattcatg 


aaaataagac 


acctctctag 


tttaatacat 




84841 


taataaaata 


tttatgagcc 


acatccagca 


gttttagcat 


tttgcataaa 


aaattggtaa 


84901 


acatgatgaa 


acatttctct 


aatccaagat 




tgatataatt 


tagaaccaca 


84961 


caaagtgatt 


gcaaatgcta 


tttagtttga 


aaactatagg 




acattcccct 


85021 


gaaagaacaa 


aaagatcatg 




gagattttag 


agccattgaa 


tctcttttta 


85081 


gagtatggRa 


agaatagaag 


tactttggac 


agagcagttt 


ctgacagaag 


atgatttggg 


85141 




atatacagaa 


ctattatgca 


gttttactgc 




acagaatttc 


85201 


ttaatatctt 




taagtcatct 


gagtagaagt 


gtatgaatat 


attataagct 


85261 


cagaaaatgg 


catctaaaag 


caatagaRta 


ttacagtgtg 


aatcaggaaa 




85321 


tttgaaggtY 


tcaaatgact 


tggtttaata 






cctagaaaat 


85381 


tgatgttgaa 




aaaaLaLLgc 


tattaatgac 


ttggcattca 


gtacttacat 


85441 


tattgatgac 


ttaacatgct 


ggcatgtgat 


tcccagctgt 


tttaaggtga 


cgctacagat 


85501 


gtgtgattcc 


ctagagccat 


ttttctctat 


ctctgttatg 


gcctttatta 


cttgctacct 


85561 


tttacatatt 


tatgtaaaag 


Wctttttctc 


cctccaggtc 


aaaagtttct 


ggaggataag 


85621 


aagtgtatct 


gatttatctt 


tYgtatctcc 


gtggtgctta 


gcacatgatt 




85681 


tggaactcgg 


taaattctcc 


aatagaacaa 


acagtaaatc 


tttttaaaaa 


tcatgtttta 


85741 


caacttaaat 


tattatgaat 


ggggaaaaca 


gtagaagaaa 


tgtataccaa 


tatgttaata 


85801 


gaaattgggt 


taggatagtg 


gaatgattgt 


cttttctttt 


ttctattcta 


acttgtttat 


85861 


aatacattat 


ttttctaata 


gaataaataa 


caaagtgaca 


cttaatattc 


taccaggtca 


85921 


tattacttta 


ttagaattat 


ggtgacgtct 


caccatgaca 


gtgacacccc 




85981 


ccaccctcat 


actccccatc 


accagcgtcc 






agctgattaa 


86041 


tgatggaaca 




gaaaaagata 


cgtttggaag 


gagtggaaag 


agctggtgga 


86101 


gcagagggaa 


ggtttaacca 


tgagattcat 




ttcattcatt 




86161 


gagtggtctg 


ataggtggga 


aatgcttggg 


gtcagaccgt 


agcaataggg 


gaagaatgca 


86221 


gaggcctcca 


agtcagaggc 


agcagcagag 




tctaggtgcc 


atcagcccag 


86281 


atacccagag 




caagcaacat 


tgcattcgat 


ccagggagga 


attaggagtt 


86341 


caagatcacc 


ctgggcaaca 


tagcgagacc 


cccatctctt 




tagctgggtg 


86401 


tagtggcgca 


taccatggta 


gttgcagcta 


ctRgggaggc 


tgaggtggga 


gggtctcttg 


86461 


agcctgggag 


ttctaggctg 


cagtgagccg 


ggtcgtgcca 


ctgcactcca 


gcctgggtga 


86521 


tggagtgaga 


cctcattgca 




caatttaaaa 


aataaaatat 


aataactgcc 


86581 


taaaatggaa 


agaaacatct 


ttttaaaaca 


tttaaaaatt 


gttatgggta 


cataatagtt 


86641 


gtatatattt 


atggggtaca 


tgtgacgttt 


tgatacaggc 


atacaatgtg 


taatgatcaa 


86701 


gtcagggtaa 


ttggagtacc 


tgtcacctca 


agcatttatc 


atttttttgt 


attgggaaca 


86761 


ttataattcc 


actcttttgg 


ttattaaaaa 


tatgcaataa 


tttattgtta 


actatagtca 


86821 


ccctatttat 


tgtgctactg 


aatactagat 


cttattcatt 


ctatctaatt 


gtatttttgt 


86881 


atccattaat 


gattccactt 


catRtcccct 


ttaccgacta 


cccttctcag 


tatctagtat 


86941 


ccatcattct 


actttatatt 


tccatgaatt 


cagttttttt 


ttcagctccc 


acaaatgagt 


87001 


gagaacatgc 


aatatttgtc 


tctctgtacc 


tggcttattt 
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87061 


agtttcatcc 


atgtcgttgc 


aaatgacagt 


atttcattat 


tttctgtggc 


tgaaaatttt 


87121 


gtctatatac 


cacattttct 


ttatccattc 


atctgttgat 


ggacacttat 


gttgattcca 


87181 


tatcttcgct 


attgtgaata 


gtgctgcagt 


aaacatggga 


gagcagattc 


tcttcgatat 


87241 


actgatttcc 


tttcttctgg 


acgtataccc 


agcagtggga 


ttgctggatc 


atatgttact 


87301 


tctattttta 


attttttgtg 


gaactaccat 


actgttctcc 


atagtggctg 


tactaatttg 


87361 


cattcccacc 


aacctttctc 


cacatcctca 


ccagcatctg 


ttattccctg 


ccttttttgt 


87421 


aaaggccatt 


ttaactgggg 


tgagatgata 


cctcattgta 


gttttgagct 




87481 


gatgattagt 


ggtgttgact 


attttttcat 


atacctgcca 


gccatttatt 


tgcatgtctt 


87541 


cttttgagaa 


atgtctattc 


agatcttttg 


ctcgttttta 


aattggattg 


atttttttcc 


87601 


tattgagttg 


cttaagttcc 


ttatatattc 


tggttattaa 


tcccttgtca 


gatgaatagt 


87661 


ttgcaaatat 


tttcttccat 


tctgtgggtt 


gtagaaatgt 


ctcttaaatg 


gcaggatcaa 


87721 


atgtttgttt 


tctgccatcc 


ctgggaaaag 


ggtgtgagag 


ccatattatt 


taatttatca 


87781 


tttaaaatgg 




atccttgggt 


attgtggggg 


attggttcta 


ggaccccctc 


87841 


agataccaaa 


atctgaggat 


gctcaagtcc 


ttgatataaa 


atggcctagt 


atttgcatat 


87901 


agcatacaaa 


catccttcca 


tatactttaa 


accatctcta 


gattacttat 


aatacctaat 


87961 


acaatggaaa 


ttctatgtaa 


atagttatac 


catattgttt 


ttatttgtat 


tatttgtagt 


88021 


gttgtattgt 


tattttaaat 


tttttccaaa 


ttattatttc 


caagaaatag 


taattctaca 


88081 


tcatgcagga 


aaaaaaatgc 


tattattaca 


ggccttacat 


tttattttgg 


atccaaggtt 


88141 


ggttgaatct 


gtggctgtgg 




tacagggggc 




tatgagggac 


88201 




attacatgtt 


tctgttaaaa 




aattgggagg 




88261 


gaggtggctc 


cagtgccttg 


ggctcctatg 


taaaaaaacc 


aaagcccagt 


gtaaacagta 


88321 


aaacaaaact 


taagcttaac 


caatcagaaa 


ttgccaacca 


gcctctaact 


agggactttc 


88381 


cacactaacc 


Rctgaagtat 


attttctttg 


tcttgcttct 




agtttctctc 


88441 


ttgcctgtcc 


ccctacagtg 


aagctctgaa 


ccacttgtag 


cctagtgctg 


cctgattcat 


88501 


gaattgctgt 


ctgcccaaat 


aaactcttca 


aaattttgtt 


ttgcctaagt 


ttacctttta 


88561 


acattcccaa 


caaagaatct 


ctaagcaaaa 


atcattttgt 


agattttcaa 


ttcaataaat 


88621 


gatcttggaa 


cctaaagact 


aataactgtg 


catcctgaac 


aagtgctgtt 


cagactcact 


88681 


tcaacagtat 


cagcaagaaa 


aaatgtgact 


ttgaaagtca 


tttaaggaaa 


taataattct 


88741 


atatcataaa 


aaaatgctat 


tattatagtt 




atttcatgag 


aaactactag 


88801 


tggcactgca 




caacttgaga 


agggaattca 






88861 




aattggctgg 


gcatggcagc 




aatcccagca 


cctggggagg 


88921 


ctgaggtggg 


aagattgctt 


gagcctagga 


ggcagaggtt 


gtagtgagcc 


aagatggcac 


88981 


cactgtactc 


tagcctgggt 


gacagagtga 


gactctgtct 




gatgcaatta 


89041 


aYttccttct 


atgcaatgaa 


tatttacaaa 




tgtgccaggc 




89101 


aacagtgaag 


aagatataga 


ctagtggaag 


agtttcagag 


tagaattcct 


tttctcataa 


89161 


gatggacatt 


gtgcttgtgc 


attggttaaa 


cttttatctc 




acttatattc 


89221 


tgcagtaata 


tcctgttctt 


cagaaacccc 




caccaaaaat 


ttcttccaca 


89281 


tcttggaacc 


cttacctggt 


gctatttgaa 


aaaacttcag 


cttttacaac 


gtttcattgt 


89341 


acataaagtt 


ttattctacc 


tgagagaaga 


aagagaagta 


gcactacaag 


gggcactgaa 


89401 


ttaattttct 


tataagaagg 


agtggatggc 


acataaaaca 


tgatgggctg 


agataatgaa 


89461 


ggcttctctc 


taggatacct 


agagagagac 


ctcaattgag 


ctgtgataat 


atctgaatga 


89521 


aattggacag 


aaccaaaact 


ttaaaaactg 


atttaaactg 


catcaaagaa 


acttggcctt 


89581 


gttctttcat 


tatgtaaact 


tatagccatt 


taaaatagag 


ttacacttaa 


tgacacattt 


89641 


tacttgtaaa 


ccacatttga 


gctcaagcta 


ctgctgatga 


ttcaaaagaa 


gaaaggttca 


89701 


tgtttgaata 


atttttcctc 


atgctgtcac 


taacagattt 


ggaagatgtg 


taactagcat 


89761 


tttggcattg 


aattttcctt 


caagtcagac 


tggggacatt 


ttagtactct 


ccaagtcagg 


89821 


aacacagtca 


agaacatggt 


cagtgcagca 


tgaaaaatgc 


aaggacactg 


atttagaaga 


89881 


attaggctta 


agctgagtgt 




tactaactgt 


gattcagtct 


ttctgatttt 


89941 




atgggatcct 


tccaaggaac 


aagcaaatga 


aatcacatgt 


aggcatgtgc 


90001 


ttcataaact 


atgaagtgtt 


aaataaatgt 


aagacattgt 


tttgtaatta 


tataatttgt 


90061 


gaggtaaatt 


tacatttaat 


aagagtagta 


atctcaattc 


tgatggcctg 


agacacttga 


90121 


tattatatca 


agtggagcta 


aaattctatg 


aaattatgta 




ttttagaatc 


90181 


ttataaataa 


aataaaatta 


ctcttattaa 


gatcactaaa 


gcttgaattg 


gaataaaaga 


90241 


aaaaagggga 


caattacagt 


tcaagacaca 


aattatcagt 


tcttagggag 


aaaagtgttt 


90301 


taaagttccc 


tgccaatctt 


taatagctag 


taggttttaa 


aactagtcaa 


atttagcata 


90361 


gcaataaaac 


ttgaagttat 


gttcaaatca 


tgctgatatt 


atatgcaaat 


gtacaattca 


90421 


gcattacagt 


catggtaata 


cttacgatga 


gatgactaag 


agttaaagta 


accagtgttt 


90481 


cagtcttgct 


gcatcttttc 


acagctgtga 


gagttccggt 


cttgaaataa 


tacacagttc 


90541 


tatcaaatta 


aacctgcatt 


ttattataat 


aggtctatat 


catactaatg 


cttatttgta 


90601 


tttttgattg 


atatgtatgc 


gttaaatttt 


agtagaatga 


agaaaaacag 


tggaattaat 


90661 


tggacccatt 


gatctcttta 


acttgtataa 


aaactgtctt 


ttactaacaa 


gtaatactaa 


90721 


attggcacat 


catttctgaa 


gtttaatttc 


tctaacaatg 


tgcagtatag 


gaagaacatg 


90781 


gaacccgatt 


agaaagtgcc 


atccaatgct 


gcatgtatat 


ttatggcKtt 


tgtcaaacca 


90841 


agcatctcac 


atacataaaa 


ttgtaaacgt 


attgctttta 


caataatatg 


tactgtctgc 
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90901 


ctagtttgtt 


tttcttatgg 


ctcttgtcag 


ctgaggaaat 


ttcactttgt 


aactgccctg 


90961 


ttaattctgc 


ctttctgggt 


ctgagcagtg 


taacaatgtg 


gcatccagag 


cttatccaga 


91021 


tgagcggaga 


gcaaatgaat 


ttccttctgc 


tcccctgttg 


aagaggagag 


aaaaattctt 


91081 


caagctgtaa 


gtgctcagag 




tattctttac 


agtagactaa 


tctcaagacc 


91141 


atgagttcct 


aggggctgca 


gagtccaagg 




tgatcctttc 


tcatatttgc 


91201 


acaggggtca 


aatcaagttc 


agaggaatag 


ccccatgggg 


atgggaagcc 


tccagatatg 


91261 


caggtaaagg 


aaaggccatg 


caagagagaa 


gcctgcagcc 


tccagggact 


tgctttggcg 


91321 


actggggtgt 


ggggtgttta 


cggcctcatt 


ttgtgccaaa 


gccactctct 


tttcccggac 


91381 


tcactacttc 


tcagagtccc 


tcctgaccat 


gaaaattagg 


acagaaaatc 


acaaggcagt 


91441 


caccccaatt 


tcttaaagtc 


taggaacaac 


tcagctaggg 


ccagcttcct 


gggcatgcga 


91501 


cctgtgcagt 


cacaaagggc 


tccaggctta 


caagagcccc 


gcacttggca 


taatgctctg 


91561 


ccatctccat 


cttgaaattc 


ttaagactct 


ttgaacaaag 


agtccattta 


tttatgaata 


91621 


tccagatctt 


gtatacaaag 


ccataaagca 


tttttagcac 




gctgttgctc 


91681 


atcttagtgc 


actcttatca 


atgacaagag 


aaccaaagga 


tggaaataat 


taggctaaga 


91741 


ctaaaatgag 


cccaattttt 






ggcactatga 


tacagaggtc 


91801 


agaggtattt 


ttctaggata 


tgtgtcattt 


ctgctttcca 


tctggtttga 




91861 


atagtatgtg 


gtttgctaga 




cagacataca 


atacagctac 


ctaaaagtca 


91921 


ctgtaggttt 


ttgatttttt 


tttttaataa 


agtgagaaaa 


cctgagtgca 




91981 


ttggataata 


gcatatctgt 


taacaccaag 


gaacagtgcc 


agccctatac 


agaagtgaag 


92041 


actgtgaagt 


ttcaaagcat 










92101 


tttgtacccc 




tagtaaaaat 


agatttctgg 


gaaacttaca 


tataaaatct 


92161 


tgtcccctct 


gccactgagt 


tgagccaaaa 




catttctatg 


tggctttgtt 


92221 


ctctgctgac 


tttaatggtt 


agaaagctat 


ctgataatta 


atccctgtaa 


aattattacc 


92281 


tggtagtact 


aacttaagat 


gtgacttcta 


cctgggatgc 


tctgcatttt 


aatactttat 


92341 


aaatatctca 


aagtcttaaa 


gattcaagaa 


atgaatttct 


cccagagcca 


ttgtaaagcc 


92401 


cactgacaag 


ccagtgggtg 


ct tcctgaag 


gcctttgatt 


gcatctggca 




92461 


ttcgtgtctg 


cttggaagag 


ctgcccatga 


tggcaatgtg 




atagaagaaa 


92521 




gattccttta 


gttcatgcta 


aacttgaata 


gctcagtagt 


tcatccagac 


92581 


taatgattta 


catcttgtca 


cattgtccca 


cttatggtag 


atgctaacat 


acaggaaaag 


92641 








tctccYgttc 


tccttgctga 


ctttgcttcc 


92701 


taggtcaccg 


agaaaatgaa 


aatcactgga 


gaactttcac 


aatctctcac 


cacatctccc 


92761 


acttgccagc 






ttctcttttc 


attcatgaag 


aattgtccat 


92821 




aaggccactg 


gatcccatca 




gtcatcactc 


ccgcagttca 


92881 


Ytcctcactt 


atggattatt 




tgcaaatgca 




tgaaaatcaa 


92941 






cccactttct 


gcccaggcta 


ctgatcattt 


ctatttcagt 


93001 


tcacatcaaa 


actccttgaa 


aaacttacct 




ttccaacttc 


ttgcctctca 


93061 


ttctccttca 


acctgcttca 


gtcgagtttt 


tgttcctgct 




aaactgctct 


93121 


tgttaagttc 


cccagtgact 


tccatgttgc 


ttaacccgat 


ggttcattct 


caggcctctc 


93181 


agccacatct 


gagacagttc 


atcactccct 


tctcccagaa 


attctctttg 


cttggcttcc 


93241 


aggatcccag 


gctctcctga 


ttttctttct 


acctcattgg 


ctgctcttcc 


tcagatcctt 


93301 


tgctgattct 


tcccccatcg 


ctttgtcccc 


ttaacaatgg 


agtgctccaa 


ggtaagcctc 


93361 


agaccatttt 


tcttctgaat 


ctacactcac 


tcttttggcc 


atctcatgga 


gactcatggc 


93421 


tttaaatacc 


atgtatatgc 


taaatactcc 


caaagctgtc 


tctacagcgc 


agacttttct 


93481 


ttgaaactcc 


aggctcatat 


ctccagctgt 


ctactctact 


tcagcgtcta 


gcaggcatct 


93541 


cactcttaat 


cctcatttta 


ctttccaagt 


ccactctttt 


ctctcttccc 


cctagtctat 


93601 


tctcagcagg 


ctagccagag 


tgatcctatt 


aaaccatggg 


gcagatcata 


tcactcttct 


93661 


acttcagacc 




ttctggtcac 








93721 




gccttaccca 




ggttactttc 


tgttcattct 


gtgccagcca 


93781 


aactagcctt 


ccagctgctc 


ctggaacagg 


ccagtcatgt 


tcatgcctaa 


gggcctgctc 


93841 


agttgctgtc 


ccctttgccc 




tccctcagat 


atctgcatgg 




93901 


tgcctctttc 


aggtcttcat 


tcagacattc 






tgaccaccct 


93961 


attaaaattg 




tcttacccac 


cttctctaat 


ttatcactcc 


ccttggtact 


94021 




aaacatttac 


tgatttactt 


tattatgtct 




cagaatgtaa 


94081 


gctttatgag 


gggtgggatc 


tccatctgtt 


acctgatgta 


tccccatgcc 


catgtcagcc 


94141 


atagaaggtg 


ctcaatacac 


acttgttaaa 


tatttgataa 


tgtatctctg 


tatcaaagaa 


94201 


catagtctgc 


atgtgatctt 


cagaaaMcca 


gttttccaaa 


ggaagggatc 


agatctccaa 


94261 


ctagggttct 


ttcttaagct 


cttcacaaag 


ctgaagcact 


cgctgtgagg 


cagacccttg 


94321 


tgtttgtgcg 


gtgggctgag 


cattccctgt 


gaaccctcgc 


tgcccattca 


caccactgaa 


94381 


agctctttct 


gctgaacacg 


tgaaactgaa 


acaccgtgca 


acatttttac 


tattggttca 


94441 


ggagtactct 


tttgacttag 


taatgatcag 


gcagctttgt 


tttccaggaa 


atgcttcttt 


94501 


ttaaatgtta 


ttttatttgt 


agcaataaaa 


taggcttcaa 


gattcacata 


ttattatctc 


94561 


ttgcatttat 


tctacttttt 


agtcRcatca 


agtaactgca 


catttaaaat 


aaataHttgc 


94621 


tttcactgga 


ggttgtagca 


aaaaagtgaa 


ttccggaaat 


gcctatgtgg 


acagtagcaa 


94681 


cccaccctca 


ggctgagaat 


acttgctggc 


tStttcttga 


gaagcaactc 


ctgagtcYat 



254 



PATENT 

Docket 524593008800 



94741 agggcaagac aatgcatttg agtaaatgtg agaaaagaat tgagaaagtg gaatttcatt 

94801 ctcccagttt tgatgcagaa aagggcaaac tgcccatagt tatccacccc ctccccaatt 

94861 ataacaatga gaaatacaag aaaaatttgt aaagtttatt cacaatgcag ttgttgaaag 

94 921 gaataaaaca gttggcaatg gcatctcgct tctgaatttg atttataaaa acattaggga 

94981 gctctttttt tgtattttgc tatttcactg gggaatgatg aagagagagt ctttttttat 

95041 acttataaat ttcagacttt gatgtcattt atcacagtat cgtctggaat tctgaaaatg 

95101 ttgtgtcagg ggtgatctgc gtatttctgg agttgacatt tgatagaagt tgggtagccg 

95161 aatatcatag tgatatcttt ttcctatata taccctgtca ttcaaggcat agagtttatc 

95221 tgcaatgtca ctgccaatta gcactgaaaa aaNgcgggag atgtagcgat gctgagcaaa 

95281 gagcagatat aatttctttc tcctccaaga cacatatcga caatcagttt ctgcagtgag 

95341 ggttacctaa aaaacacaag accacacata aacagatgtg gaagcaagaa aacttctgcc 

95401 acatttttag taccccaatt gttaaattaa tttcacgtgc tgcctttttt ttaggttgaa 

95461 aaagcccact gacctacaat atattgcaaa aatagaaact acaaaattcg ttactacata 

95521 cRtaatttat aatatgaata atcacaatgt tctagccatc ttcaatctgt ctgtttttct 

95581 aagttccagt atctacattt cttttattga agggagaact acttgatctt aaaaaaaaaa 

95641 aaagttggct gatgttacag aaatatttcc aagtcacttc tgaagactgt ggacatttaa 

95701 ccctaatgca gtttctgcag tagaaaacag aatttatata cctaatttgc atacatattt 

95761 gagtttgttg catacacaca tatatttgtt agaaaactgt gtaacaaaat aaatgaaacc 

95821 tgctgaaatg attatctttc aaaactgcca gacgtggcag cagagtaaKg acagtaagtt 

95881 tagcattctg ttgctgtaaa acaactgaaa tccactggca ttttaaattt taaaaatcat 

95941 ttatttttta gtaagtgcag ttttttgttc ttgatgtttt ctagacgtcg cattagcagt 

96001 gtttagtcaa atctcaatta tattttaatt cctaaatacg cagttatgca aagtaaagct 

96061 taaagtattg atcacagcct ccttcctgtc atatgtagca cctgttcttc tcatcgctgg 

96121 acctataaag tggcattaat catcaagagt ccagcagaat tgggaaagtc atgtatgctg 

96181 caaagtacat tccaaagtct taaaatattc ttgtcttatc cactgttgtt tatttgttta 

96241 cttattttta aacaaacatc tgtttgaaag agggagtgct aactgtgtgt tctggtatcc 

96301 cttacctgaa aaatgccttc ctctgtgggt ctcagtgaat cccactcagg agaatccagg 

96361 aactgaaggg ggaaaatgta atgcagaaat tcgccatcaa ctgtcactct gatcctatca 

96421 aaacacaaga acaacattta taagggaagg agaaagagag cacataattg gggaggggtg 

96481 gggggtagag gaagtgtatt tcagatccct gatgactctt gccctttatg attttgaaag 

96541 gcaaaatatt aaattcatac attataataa gtgacataat gtcctgtaag attcatgtta 

96601 tcatgttcct tatacagtca ggattctgga atattgagtg aaattcatca gaaaattcat 

96661 caagttgtac atttatatat gtccatttat gtgtgcatat tatacttcaa taaaacattt 

96721 taatggactt tgtcagattt taaattaagt agggaaacat ttaagaacat agaggagttc 

96781 tgcaaatacc tctgtaaacc aaatttttat tttttattta ttttttgaca gagtctcact 

96841 ctgtcgccca gcgtggagtg cagtggcaca atctgggctc cctgcaacct cctcctccca 

96901 ggttcaagcg attcttgtgc ctcagcctcc tgagtagctg ggattacaag cgtgcactac 

96961 gatgtccagc taagtttttt gtatttttag tagagacagg gtttcaacat gttggccagg 

97021 ctggtctcga actcctgacc tcaagtgacc cactagcctc ggcctcccaa agtgctggga 

97081 ttacaggcgt gagccaccgc gcctggcctg taagccacat ttttaacttt ttgaaaacca 

97141 tgagtaatcc cattattgtt tcctctccca aactttgttt tcaaagttta ttttatttta 

97201 tttttgagat agagtctcgt tctgttgctt aggctgaagt gtagtggcgc gatctcagct 

97261 cactgcaacc tccgcctccc acgctcaagc agttctcctg cctcagcctc ccgagtagct 

97321 gggactactg gcatgtgcca ccatgcctgg ataattttgt ttttctattt tttcagtaca 

97381 gatgggagtt tcacagtgtt ggccaggctg gtcttgaact gctgacctca ggtgattatc 

97441 ctgcctcagc ctccaaaagt gctgggatta caggtgtttt tgggattaca ggtgttagcc 

97501 accgcacctg gcctgttttc aaagtttaga tttctatata tgttcctgaa gtgtctcccc 

97561 agcctgcttc tcatgggcaa ttgctagaat ttactgaaga aaaaaagata ataataaaat 

97621 ttaaatgttt tctgttactt aaaagaaagc cctatcaaag agtctttaaa atattttgca 

97681 cgccaatata agtattctat taattcaagc tgacatcatc ctcttctcga ctttcagtaa 

97741 ttaggaaaca aatatcatat cacataaaca aattcatact ttatgtaatt tgatttctaa 

97801 gatgaaatat taaggctctt gattattttc tgcttcaagt aaataatgcc atataYtcta 

97861 aatggctatg tctgtgactc aagtatcaaa gacttcctca agcctcaggg tgctaaatgc 

97921 cacccaggac tatgtgatac tgagatggaa aaatatagtg gaaagaaaca caaacaacta 

97 981 atacttgagg aaagacatgc aagcaccaaa ggtacaaacc ttcctgaaac aagcaaggag 

98041 agtttatcaa tggaagtttt cccctgcatg gcataacagt gttccttttc caaagtaacc 
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1 gagtagctcc cgggtgctgc tggccggcgc gccccaggcc cagcagcggc gcagccacgg 
61 gagcccccgg cgtcggcagg cgccgtccct gcccctgccg gggcgcgtgg gctcggacac 
121 cgtgcgcggc caggcgcggc acccattcgg ctttggccag gtgcccgaca actggcgcga 
181 ggtggccgtc ggggacagca cgggcatggc ccKggcccgc acctccgtct cccagcaacg 
241 gcacggggRc tccgcctcct cggtctcggc ttcggccttc gccagcacct accgccagca 
301 gccctcctac ccgcagcagt tcccctaccc gcaggcgccc ttcgtcagcc agtacgagaa 

3 61 ctacgacccc gcgtcgcgga cctacgacca gggtttcgtg tactaccggc ccgcgggcgg 
421 cggcgtgggc gcgggggcgg cggccgtggc ctcggcgggg gtcatctacc cctaccagcc 

4 81 ccgggcgcgc tacgaggagt acggcggcgg cgaagagctg cccgagtacc cgcctcaggg 
541 cttctacccg gcccccgaga ggccctacgt gccgccgccg ccgccgcccc ccgacggcct 
601 ggaccgccgc tactcgcaca gtctgtacag cgagggcacc cccggcttcg agcaggccta 
661 ccctgacccc ggtcccgagg cggcgcaggc ccatggcgga gacccacgcc tgggctggta 
721 cccgccctac gccaacccgc cgcccgaggc gtacgggccg ccgcgcgcgc tggagccgcc 
781 ctacctgccg gtgcgcagct ccgacacgcc cccgccgggt ggggagcgga acggcgcgca 
841 gcagggccgc ctcagcgtgg gcagcgtgta ccggcccaac cagaacggcc gcggtgagta 
901 cggccccggc gcccctccgg ccgcgcgtac ccctggccac tggaaactgc tccgggcccc 
961 ccgggcccct ccttagaact tcctggaggc ctccccggag ctgctaagca cggagcagcg 
1021 ccccctcccg acttcccccg acccagccaa cagcaccccc ctggcatctc acctcccagc 
1081 ttaacccgca cccaggcatc atcagtgcca ggggttggcc aggcaggtgt gggctctgat 
1141 cctggctttg gtggagggac tagccgagct ttgggaggag gctcgccttc tgcacttggc 
1201 ttgggtcatc tgaggacaaa aggaaggagc ccctcatcca ccttctccct catttcaatg 
1261 agggcatctc cttcccccct tagagatgtt ctatgccagc tcacagggtg aggcaaggag 
1321 catcagaaac ctgagtcttc agggccagaa aggccttaag ggatgcccct ggaggtgtgg 
1381 caggctgccc attactgggc atgtgtgagg ttggcttgag tgcgcaggag gttagagggg 
1441 agcgtgtgct ccaggcagga gtccggactt cctcagggga gtctgcaagg ctggggcaag 
1501 agagaccagt caggcactgg cctgggtgca gaatttcagg ggctaccaaa aaacacagta 
1561 gttgagatga gtaatattga gatgtatttt tttaagtcaa aattaatgca aaaaaaaaaa 
1621 aaaaaaaaaa aaacctgtga taaaggaaat atccagattt taaatagagt cagtaatagt 
1681 ggtatgccga gccatattgg agcctgaggc taactgaaaa atcagcaaca cggatcctgt 
1741 ctttatttga tatttggata ttttgttcat tacagatagt tttgcattaa tttttatttt 
1801 aaaaactatt gtgttaaata ttaYttatct ccgttactga gtttttttgg caccccctaa 
1861 aattttgcac cccgaggaaa aaaaaaaaaa aacacctcac tggcctcatt cccctcaccc 
1921 tagtcctggc cctggcggag agccccagct gtggacagga ctccctctgg cttttcaggg 
1981 ggtgaacata cgtcctcctc ttgggaaggc ccaagccctc tgcacatgag gacacagtgg 
2041 aaaggcagct tccacaYatg ctgttagcag acagggctac tgtgacaagg gctgactggt 
2101 gggtgtggcc agtgctggac ggccatcagc cattctctgc tgtcctagaa tccccctccc 
2161 tgctaccctc tccatacagg cagcttttgg gccaaggttt tctactcagt ccccaatact 
2221 tatgcagtcc aactctgcct tgcctctttc aagctgtcgt cagtttcctc tacccataat 
2281 tctctgctcc ccattgaggt tgctgWgcct ggcccaccaa gtaagggctg actgagccct 
2341 ccagtgcctc agagtatagg tgctagtgcc ccagcctcct cctcagcctc tgtcagcaga 
2401 gggatgatgc tttgtctcca gccaagctga cctcagtgag gggctgctgc tcatggggtg 
2461 cctgtctccc tgggtactgc tggaggccaa gactagggga gaggagcgtc tccactggga 
2521 acactcactc tatcacatcc aaggtgtcgc ttttgagttg tgtgctgaat cccactttaa 
2581 gaacctgcag gagctcagga aaaatcagat ggcaggtcct tctgtggtgt gatgaaggat 

2 641 gcatccacct gctctggtcc ttaccaggta cttgcagcat ccctgcagaa gggcgcatta 
2701 tagccatgca tcagctgctc tagggcccct tggagaatag gatgttttac ctagagggtg 
2761 ctaaactttt gcagtggctt ttcttagaat gcaagacctc agcatgaggc tcagcctgat 
2821 gggccccacc tctgggcaga gaaaactgag ctctcaaatg ccacaataYt ggcagaggca 
2881 tgcctgggac ttggcatctg ggcaccaagt cagtgggtct tctagggcct gtctttgggc 
2941 tgttagttct taaggaagcc agttgattga gaggggaatg ggacagggca aggccatgtc 
3001 tgaagtgggg gtgcttggtg cttagcagac ctctggccac taccctgagc cccacagttc 
3061 attttgggtc aaaaacattt ctcccctgaa ggtagcatcc taggtgccaa gctgagtgta 
3121 ctcacatgca tcaagtccag gcccttccct ggggcagtct accaggaggg gcatctcagt 
3181 gctgtgatta ggcaagcatt ggtggggcca ggggctttgt gagcccagag gagggccctc 
3241 cctgtcaggg gctagggctc agggagactt ccacaggaag caatgtctaa gcattgctgc 
3301 aagggatggt catcagcacc atccaggtgc cccttcccct aatcattgag ggtgtggggt 
3361 gggagtgtgt tttttgctgg ggaggggatt gcaggctagt ttagggctca caaagaggcc 
3421 agagagggag cagtagtctc tcccatcatt ggttcctccc tccccaccct gctaggccag 
3481 accgtggaaa atcccagccc agggaaggcc aagccttgtg cttgagatca gacccccagg 
3541 cctggtgtgg gagcccaagg cggattctcc gagactgact tcattcctcc tggccacaca 

3 601 cccaggggtc tgaggctggg cgctggcagc ctgtgagtgt gtgtgggcgt ggacgtgtcc 
3661 tcacaacacc aagcacatgt gagcaccacc cacctccctc catgggtggg tggtttccaa 
3721 gcgcctgtcc tgagcccagt ttcttcctcg ggtacctgtg ccctcttcct tcctaccctg 
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3781 ggcactgaga ctgcccaagg cttcctgcag taccattctc tccaactctg aaacatgaaa 

3841 ctgaaaagaa actagaggaa acagaggccc agagagggtc acatactttg cctggctctc 

3901 atagcaaatc cttgaagaga ggcctggagg gtggccagcc acttcccagg cccagctggg 

3961 tctcctgcac tgtgtMggct ccctcgatgt gaccactcct gctattacca accaggccct 

4021 cctctcctgg gatcctcgcc tcagctcctg cctccctgga gtttcagctt gtctgagctg 

4081 ggggtcttag tgccacctaa gaagccccac agccccagaa gaccaaagct cccctcccaa 

4141 ggccttaccc tcgcaccccc cgcctgactc accggctctg gcaatcctgt gaaaggaaca 

4201 tggaacaggc agccctgggc atcctcccag ggcatcttgg atggctgtgc tagccttgcc 

4261 tgacgtgtgt cctctatccc tgacttcNcM tggccaatca gaggccagga gagaaccgca 

4321 gctgcctcct ccctggtccc ttgctcccag tctctccctc ttcagtctgt cctgcatgtg 

4 381 gggcagataa acccctgcag tctgaccagg ttactcctct gctcaagaag attStgtagc 

4441 tcctcagggc ctttaggaca aaatctagtg tctcagccca gcactccaga gttagaggca 

4501 cctccttcct gtcctttctt cctccttttc tcaagcctcc acagccccca tgggaccatg 

4561 ctgctcgtgg gcctagatgt tacacctccc tagacacatg caagggtgtt tctagggtac 

4 621 ctccttctct gtccagcctc ctgcacccaa gaggccagac ctgtctggac cctcagtccc 

4 681 tgagagcagc cctggctgcc tgctaccacc tctcctgcct gagcccctag ctcacctggg 

4741 cctgctccac cccacctcca caggctgcct gcccacctct gccctccagg tcactcgcct 

4801 tcccctgcag agtttggagt agatgcaggg aaggaccaaa gcaggcttca cccaacaagc 

4861 ttccagagtt agagcccaga ggcagggata ataataccaa cttggccatt tgctgaagac 

4921 cacttcctgg gcttactgac ttcaatgtgc agtttcattc atcctcacaa cctcctaatg 

4 981 aggtgcagat tatggtcctc ctggtgtaga tgagaaaaca ggcctaggga ggtggcacag 

5041 aagggtacag ccgagcttga attcaaactg aacctgtgct ctctgcatca cagtgagatg 

5101 acccaggagg atatcatgtt cagcctgcgg gcagggtggg gcagggcatg agcatggacc 

5161 cctctgccag ctttgcctct gtggtcctca cctcccacat ctgcatccag aggaagaatt 

5221 atgcttgcat ttgctgagtg cgttatacat catctccttt aattcccagg tcctagccag 

5281 gtactgttat ttgtcccRtg ttacagatgt ggtgacgagc tcacttgctg acttttagta 

5341 gtggaaccag gatttgagtc tgtgtgactc tctatcctga gttcttaaca accatgcatt 

5401 taaaaaaaaa atttatatat tattgcttat cttgtacacc tcatttattc actcattcat 

54 61 ttggtcRttc attcattcaa cagatatttg agtgctagat tctgggcact ggttgtgaca 

5521 gggtgagatg ggacagtgag tgtgaaagac tttggaagca gagtctctcc ccagtgtggg 

5581 gttagggtgt agcctggtca tggtcattgc agattccaga acgtttgtgt aacaaacact 

5641 catatggtgc atactaagtg ccggacactg ttcttggagt tttgcagtta gaatcactta 

5701 atccctgtga caaccctggg attgttatcc ccattttgca gatgaggaaa ctgtggccct 

57 61 gagaagttaa gcgacttgcc ctggaggcag aatcacagat cagcatccct ccttccttcc 

5821 ccgaagttgt ctcagattgt tccttcagaa agaaaaagag tcttcaggct tagaaagctg 

5881 tgtcggatca gacaagctgt ggaaacggag ggttctgggc cctcctcctg cctccctgtt 

5941 tctcctttga gagtcatcag tgtctgaaca aacaagtgga gtcctaagca gcctcattcc 

6001 aggcagactt cctgtctcct ctcttatcag ccacttgcaa ggcaccttct ctctcccctg 

6061 ctctcaaact ggaccatccc tgcaagaaga gacagctcct gttttcaata ataagaataa 

6121 gaatatctga tatttattga acatacacta tgctaagcat tttatttttc tcatttaatt 

6181 cccacaacag ccttgtgaga taaatagtat tatcagctct attttataga tgaggaaact 

6241 gaggctcgga gaaattaacc aactcaccca aggtctcagg gttaatgagt ggccaagctt 

6301 agacctaggc tgactgtcca atccagtggg ccctggcctc actctgttcc gtctcttagg 

6361 gacgggtgtt ttatattctg tgtcacctgt ctctgtgttc actgttcccc tgaggtgtaa 

6421 acacctgaaa aaaaccaaat ttgggttttt gcctcaagtt tgcgggcccc acagagttgc 

6481 tggggatggt ggcagagcag ggttgggagc cattagtacc attatgggca ccaggttact 

6541 gctagacttg gcctgggagc tctggctttt tgtcctctct ccttcctcct aacctcaggg 

6601 gtcctcactg cagcatcctc tgctctcaga aggtgtaccc ctctccagta gctccctagt 

6661 agctcctgag tccattctac ctcctttcta agctgggaac acatggaaga cttcccagga 

6721 cagtggctga catgggcagg agaggaaagg ggcagggagg gagctggggt ccgcccaggc 

6781 ggcccacacc tccttccaat tgctgtgccc agcattcctg cagaagagca gtcagggttg 

6841 ggatgctgga aagagaggtt tagacttgcc cctcccctgg ccctgaccta gccgcctcat 

6901 ttccacaggc agctggacca agggccttct ttttgtcggg actcatgatc acagggtgag 

6961 ggttgggtct gggtccctct ccctcttgct gatgggcacc cagaaaccag gcattgcagt 

7021 accacttgga aatggggaga ggggtgtcag aatgccaaag caggaagaga cacaggatgg 

7081 gaaagcgagg ccccagaggc ctttgccatc caaacctcaa gagacaaccc atccttcccc 

7141 ctgcttgtgg gccagctgga accacaggtt ttccaaaccc aacgcaaatc tttctgcaaa 

7201 agaaaggact ctgggaatcg attccagacc ctgcttgaca atgaagtctg tgctcacaca 

7261 ggcagtgcca ccagacgttt tatggagtat gggcattggc tcacgcactt gccaaggaca 

7321 tacaggtgct aggccctgag ctgggcgtgg agaatttcag gggcatccca gaaccctccc 

7381 tggcctcact gacgtctcag cctggcagtg agaaaacaga cacctggggt ggagagtggc 

7441 ccaagtccat gtctgtcttt gccagctctc agcacccact gtgcacctgg gagacgtgca 

7501 ccagaagctg agtacaggca aaagataata ccactcaccc ctgccctcat gggctcttgc 

7561 ctggctgcag aaggcagata tcatctcgtg aggaaatagg gcagatatca tctcatgagg 
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7621 aaatagtcat ttaacaaata tttattgagc gacttactgt atgctgggca ccgttctaga 

7681 gctgggtatt cattcgtgaa aagaaagaga caaaattctt gcccttgtgg atcttctatt 

7741 ttcatgtata aacataataa atatgtaaaa aaaatagaag gtactaagtg ctgtggaaaa 

7801 atagagatag gtaaggaaga tcgggagtgt aggagaggga caggttgcaa aggtggtcag 

7861 gcctcatgaa ggtgacactt gagcaaagac ttgaggcata tgagtgagcc atgcagctgt 

7 921 ctgcaggaag agcattccag ataggaagac agccagtgca aggccctgag gcaggagttc 

7 981 cctggggttt tcaggtgtgc tccagtgtgg ttagaacaga gtagagtgga aatggaggta 

8041 taacagggga caggtcagag aggtaatggg gtccgggcca tggggagctt gtcggccatt 

8101 gtaaggggtt tgccttttat tttctgtgca tcccttttac tcagcgtttg agctgagtag 

8161 aagcatgggt ccctgactgc taaacagggc ccctgactgc tgtgccagga gtggacagtg 

8221 gagagtcagc caggggaacc gacaggaggc tgttccagag agtaggaaga gtggtagcaa 

8281 tggaggaagc cagctttagg gtatgttctt gagatagagc tgaggggatt tcctgctggg 

8341 ttggatatgg ggtatgaaag aaagagaggt gtcagggatc acacagtggt ttatggctgg 

8401 tgtggctgga aggatgcaat tgccttgagc tgagatggga aggctgtggg cagcgtaagt 

8461 tttgtaagaa atatgaaaat ttcagSWcac tgtgcagggc ctgagagggc aaggagggaa 

8521 cccctggagt aactgaagca tcaagggaag cttctagagg tggggtaggg ggcaccaggc 

8581 agggcctgca agggcgggga gggctcaggg gcaggggttg ggttcacgct gggaggaaat 

8641 gtgcattagg tgtgcagaga ggcagcagag gcttggcctc tgagcaggga gctgacctcc 

8701 gcattggtta gcattgtctg cctccccctc agcccagcct gcctcctggg cagctggcgc 

8761 aatcaagcac acacttacaa atcccttctg tgagtcaagc ccttctgctg ctgtctctcc 

8821 ccattggtgg Sgtggacagg tgagtgctgt aaaagggtgc agggtggtgg tggaggggtg 

8881 ttcaggactg acagggtggg ctttggagct aaagactgtg tgcctctgca taggtagagc 

8941 tggtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtacgcgcat gcacatgcat 

9001 agctgggaat tccaggacaa gggcaccatg gagtcNgggg gtaaaaaagg ttggggtRtg 

9061 ctgccagaga cctgcctact gatccttagg attaagagtt ctggaaggct aggtaaggtc 

9121 aaaccacaga Yggctttagc tgccactctg agacttctag gcttgattct gtgggcaatg 

9181 gggagccatt gaagaccctg ggcctggctt gatggctgtc ctagctctca ggcttgagct 

9241 gggttacatc ttcattatgg ggcaaagtgg aatctgcagc caccttgcct gcctgctcac 

9301 caagcaggtg tggcactgcc aggccagtgc tgacaagtta atttcctgat tatgagataa 

9361 tcatttccta gggaatcggg cagccagctc ccgccgtgga ggcctctctg gctcatcttt 

9421 attcaaggcc ctgctctgca gagctttctg cttctctgcc acctaggggc tcctctggag 

9481 tctggctgcg ctagccaaaa catcccgctc agcacatatt tcacaagcaa ctgaccagtt 

9541 cctcctggac tttgtttatc ctccagccct gggctcaaga gattagggct cttttgcatt 

9601 ccactttcca tcatttgccc ctcatgagga ggaggcttgg agaggaaaga ttccagagac 

9661 aaggtttact gaacccacaa aaaagaggaa gccaagaggg aaacaggtga ggtgtggacg 

9721 agcaatggga aRgcagccac agggctctca gcgccaggca gcctccctcc aggaaccgct 

9781 gggcaggagg gaacagattt ctaatgaagc aggaaggatt taggtcagaa ggtgggagaa 

9841 tttcctgact gctaaagtat cRtctgtagg ggttgtgaga gggctcgggc tcttgcccaa 

9901 ggctggggaa tgaactgaac agctcctaaa aagtatttta atctccaagt gtttatcgat 

9961 ctatccaacc tgtgttcagg ggccagctag ttcagtctcc ctcatcatcc agatggggaa 

10021 agtgagcctc agaaagggga ctggggagac tggacaagac agtgaactca cctctggagc 

10081 ttcccccctg agaaggcccc agctgcatcc caccagggaa ggggcagatg gtctttgtcc 

10141 tccggttccc gagggcgggc acgggagccg tcagcaactc cagacccagc Rttgagcagg 

10201 aggacagggt gggcttgtcc cgagcacaca ggccccaaga gtcagtgtga caggttcctc 

10261 ctactgtgcY cctgcacact cccacagagg aagctccagg ggcagagcca ggatatagaa 

10321 cattggttct gtcttctcgg ctccgtgtct tcactgtcct ggaggtttga agggcatgct 

10381 atagctaaaa ggcttacccc acatcagtgg ctggctgtct ccctgtggaa tgaatggccc 

10441 tgggaccgta ttccctcgca cgcagctcct ccccagccga gcatcctggc tttggccatc 

10501 tcaagggtct tcgctgcccc gtgactcagc atccctgcca tcctggccca ggctctgtgc 

10561 agcctgcatc tgaggaagaa tgcccacaga ggccggcaca gggcctcagg ccccgagtca 

10621 ggtggaggac aattagaagt ggaagaatgg aggccatgaa gcctgaagtg gggctgggtc 

10681 aacccaaggc cacacagaag gcctatgaca cagtagggca agaccccagg ctcctgtctc 

10741 cctcctggga gcaagaaatt gatggtggcc agggttttcc tgggtagtct gagcaagccc 

10801 atccacccag tctttgggtg gtgagacccg ccccagccta cccccaccag tggtgctggg 

10861 ggcttgggag aagactgagc agggctgtag gtgacccagg gagctggctg cgtaccttca 

10921 tcaggcccag gaggggcacg tacggccgtt cactgtagcg tgtttgtgga gcggggagtt 

10981 agaggtgacc tggaggtcta aaacaggagg ctggccgggt gcggtcactc acccctgtaa 

11041 tcccagcact ttgagaggcc aaggcgggtg gaacacttga ggtcaggagt tcgagaccag 

11101 gctggccaac atggtgaaac cccatctcta ctaaaaatac aaaatttagc cagagcacac 

11161 acctgtaatc ccagctgctc aggaggctga ggcaggagaa ttgcttgaac ccgggaggtg 

11221 gaggttgcag tgagctaaga tggcgccatt gcagtccagc ctgggcaaca gagctagact 

11281 ccgtatctat ctatctatct atctatctat ctatctatct atctaggtag atagatagaa 

11341 caggaggcca gctagaaggg acatagagga tgcacatcgt ggaatcctat gtagcagtga 

11401 caggcagtga actagataga ccttaaaagt ttacatggac tgggctcggt ggctcacccc 
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114 61 ataacctcag cactttggga ggctaaggtg ggcagatcac ctgaggtcag gagttcgaga 

11521 ccagcctggc caacatggtg aaaccctgtc tctactgaaa atacaaaaat tagccaggca 

11581 tggtggcatg cgcctgtggt cctagctact tgggaagctg agatggaagg atcacttgaa 

11641 cccgggaagc ggatgttgca gtgagccaag atcgcaccac tgccctccag cctgggctga 

11701 tggtttcccc tgtatttgga gtaagcaaaa agacctcatt tgactgggtg cggtggttca 

11761 cgcctgcaat cccaggactt tgggaggctg aggcaggagg atcacttgag cccaggagat 

11821 caaggctgca gttagccatg ttcacgccac tgcattcctg cctggacaac agagcaagac 

11881 cctgtctcaa agaaaaaaga aaaggtggag gtggcgtggg gagctggata tgtaccttca 

11941 ccaggtccag gatcttcctt taaaatgcat actttttgag gtgagggctg atcacacagt 

12001 ctgataataa ctggacttca cccaacattg gccactctgc ttggagggcc tgttgtaccc 

12061 tacaagccaa aaattgcaga ccagcctcct tactcctaca ctgatcgtgt ccactagccc 

12121 ccaactcaat caacccttct ttatcccctt ccaacatcac ataatccccc agccccaagc 

12181 cctgcagagg ggccaagagc ccaagcctgc aggcctggct gctgacgaaa tgtcccctgg 

12241 gagagctgcc cagagaagga gccattgttc cttcctggaa aaacatacca gctatgggag 

12301 ggggtctgct attccctggg acctcggcaa ggatcctgag ggtgaggcgg gggggcctgg 

12361 cctgaactcc tgaggctgct cctttccagc agcttccccg agctgctgcc tcttgtgtca 

12421 cccccatggc catgagggtg tgacagaggt ggagctcaga gagggagtca caggaggccc 

12481 tggtgattgt tagagatgta gaacaaagaa acttacaaaa taatggtaag agtgattcca 

12541 tttaagttct agaaaaggca taactaatct acagtgatta gaagcagagc agtggctgcc 

12601 tggggtggcg gaggcgggga gaggacttac agggaagggg ccagagggtg acagaaacaa 

12661 tccacagctt gattgtggtg gaagccacac ggctttatac atttgttaga acttatcaaa 

12721 ctgtacacct aaaatctgtg catttcactg tgtatagagt acagctcaaa aagtttattt 

12781 ttataaaaag agtgacagga ggagtcctgg gagggcaagg agacctagga tctcctcctg 

12841 gggtacccca gctccctgtg tgaccctgtg cagatttatg ggcctgagcc tcagtttcct 

12901 ccggtgcttc caaagacatt atgtgccttg gtgtcttggg ggcaggacat ggaaaacact 

12961 ttgggttgcc tagaacagtc attaaagagg ctctcctgac agagcctgag gggctttgga 

13021 ccagtcagtc accctcaaaa caaaagttgc tccactgagg gcgagtagga ctcagggcct 

13081 gcccatagaa tgccatctgg agcggaggag acacacacag gttagtatgg tgaaatctaa 

13141 gtgtagatca atacagatgg ggtggtgaga gaggagaatt ttgtgcagtc tgagatatca 

13201 ttgcaatcag gggagacttc ccgcaacaag aggcccctgc ctgagcctga gattcctcaa 

13261 cagtaagagg aagaagatga tcatctgtag cgagggtcaa ggctcagatt gtgaccagca 

13321 gccccaagct gtttgtcctt agtctctctt ccaattctcc acatgcagta ctctacaaat 

13381 gcccctcctc cataactctg gcacttataa ccctactcca ctcagtttta atcagacttg 

13441 atgatatcac agcaattcct gttttttttt ttttccttta gctgaagagc tttagtccat 

13501 catcagggga caaacagaaa tgagactgag attcagaatt gctgataggc atcagacctc 

13561 cgtctgtgac caggatcagg gctcggtgtg tgaccagcat cgggactcag actgggatca 

13621 ggaacagggc ttggtgtgtg atcagggtca aggctcaggg tgtgcccagg gccagggttc 

13681 agtatgtgac caaggtcagc gcttaatgtg accagggtca gaggtcagtc tgtgaccaag 

1374 1 gtcagggtgc agactgtgat caggcacagg gctcagtgtg tgtacatagt cagggctggg 

13801 agaggccagg aacagcattg gccctcactg gccccacctg gcctcttcct cccgctcctc 

13861 caacttccct gggttgcata gccagctcat gaaatagcct agataggaag ggtcaggcca 

13921 caaaagcttt gtggagccat ctgtgcagta tttcttgaaa ctgggcctgg ggtgggggca 

13981 gcaagctgtc tgatgtcaaa tgctgggtct cctgagtctt aaggcccagc taccccaccc 

14 041 tatacgcagc tgagggaaag gcactgggtg atggggaagg ggcccatccc tctcatcctc 

14101 acccctcccc cagaggcttc cagggtccag agagtgagaa ccagctccca gctggcttga 

14161 gggcctatgg gtcccttggg aaatgactgc aaacattcct aggggctcaa gtaacagggc 

14221 ctaggctggc caagaagtcc cccaccagcc aggagccacc tcatcctcac ccacccttgt 

14281 actccaagct tcctcatcat tccaagtagg tgagatcacc ctggctgcct ggaccaggct 

14341 cccccatgag gcccaggccc cagggagagc aaagctaggg tctgggaact cagggtggtg 

14401 tggggtgggg gatatgctgg cagacacttc tgccgatggc ttagaagcca gccttcccct 

14461 ccttggcctc atcttccaga cctaaaagct gatgagaggg tcttggcagc aggaaagggg 

14521 tgggaaatcc ctccatggga ctcaagtcct cccaccttgc ctgctctcac ccttcctgaa 

14581 tccctcaaga gcagaggact tcaaagaaac taagaggagc ttacagcctc atcttatcac 

14641 ttacctgaca gaatccctga ggccagagag gagacggaat tagaggcccc agaaccactc 

14701 ccctttaagt cagtggctgg gctgggatag agcccagggc cctggagtcc cccctgccca 

14761 cacccactgc tgcccgcacc caccccagcc cacaccccat cacgaacaga ggagatattc 

14821 cctcttcatt ccaatgcaga atggagtctg gacacctaag tttggtttct gcttattcct 

14881 agtaactcct gctcagactc ctgcatgccc agggaggaag gtggaggggc aggaacagga 

14 941 cggacaggcc ccgggctctg gcacatcctg gggaacaagg gaccacaagg acgggggcag 

15001 tctccagact tcccctgggc gcttgacccc aggccttgca ggggagagag ccagggcctc 

15061 cctcaggttg gtggccggag gttgcagaca gaggagggtg tggtcaggtc tagggtgatg 

15121 atggcaggaa gtggtggcag gtgatggggg gcgggggtat ggggaggagt ggctgcacca 

15181 ggcagaaagg aatcctgaga aggtcaggct gggtgcccag gctgagaatc ctgccctgtc 

15241 agcagcctgc tctggggaag tgttttcctt ctagcccatc ccttcctgcc caccctgact 
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15301 cctgccagcc tgcatccacc tggctctgcc catgaacctt cagggacaca ctccaggcca 

15361 gaagcccagg gctctcttgg tggtttacaa agaatgctga ctgcagggat gagaggaacg 

15421 gagggtgtct gggggctgct gtccagaggc ctggggagta aggactcgag ggagtgcctc 

15481 tgtcaggaaa ttacatggtt cactcattcc tgcctccagg tctttgttca tgctgttttc 

15541 cctgccgtgg acaccctttc ccgctctctg attctctaaa tcctgcccca tctcccagat 

15601 cttgttcatg tccaagcttt tccaggaagt cttagcagct cccacaccgc agagctcgag 

15661 atgtaagctc ttgctgcctg acttccctga ccccacacct gggcccagga cctaacaccc 

15721 aaggagaatg gcaaagggtt ttggggtatg agaggatgtt tggggtgtga ggaggtctct 

15781 gggcattagc agtggccaac ctgatgctct caatgtcatg ctcttcctcc ctcccccctt 

15841 ctctcccact gcccactcca ggtctccctg acttggtccc agaccccaac tatgtgcaag 

15901 catccactta tgtgcagaga gcccacctgt actccctgcg ctgtgctgcg gaggagaagt 

15961 gtctggccag gtaaggagct gaggcagaag tgtagagtgt tgggatagtc cccgggagtc 

16021 acccagaacc cagcctagct gtggctgcca gctaggctgt ctgcaagctg atgaccctgg 

16081 ccaagtgccc cagcctccca ggaccctgac cgtttcatca gtgagccttg cctgccccga 

16141 gggagtcagg aggggagggg agcaagYggg ggcccagcat ttctgtatac tgtacctcac 

16201 tatacaagga actccacttt tactgtggca cttcatcttt atatgagccc tgaaggcatg 

162 61 ggttaccccc tcaggaaact gaggagcaat gaaaggaact caaacctttt ggatctgagc 

16321 tgtttaatga gaaggttcct tttgggagcc caggcttcca gtggtcatac agggacccaa 

16381 ggaagtccta ttgggtggat gtacctgcag gatagagccc aggagtatgg agccatgtcc 

16441 acagaggaca gttgtggctt tggctggtcc aggctgcctc tgcctagtca cagcaggggc 

16501 agtgagcccg ggggacaaag aagtttcagt tatatgttgc actggaaaga ggggaaggag 

16561 accagtttcc atgaacctag aaggtgagca cagctggctc gccattattc atgggtgatc 

16621 ctgcctctcg cagtgtttgc ttctaattta taagcagttc atattctgct ggaacatagg 

16681 tgctttgcgg atacctccct gggccaaaat aattagttaa gattatgtta tctgcttctt 

16741 ttgttaatat ccctttatgt tgaaagcacc tatttttctt aattacctgc tttttggaca 

16801 tttgaactct ctgtttagtt tgacttttta ctatctagga aactctttag aatctcaaca 

16861 ttttctcatt tctagaactt ctagttcact gccactctaa gtagctgatc ataaaccctt 

16921 atctgtctgt aacaagataa agagcttgaa ctagaatgta actcaactca ctccttcatt 

16981 gagaaagtct tgctttaaaa aaagaaaaag tatccgctga actaagcaga gtgattagga 

17041 atgttgtcga tgtacattct ggtgcaagtt cccaatccca tcccagactg gcatcagtgt 

17101 gggaactgcc cctggtccag ggaccgcagg ctgagtacca ctcagccagc ctgtctgggc 

17161 agttcttgtc ttgtttcagt tgtcttgggg aagagagcat aatggtcctg ctggaattcc 

17221 tccagcaatg aggaacttac agcctccatg acagcccttc cagtcttaag agaattagtc 

17281 aaagtcaaac tattaacatc actgcctctt catgaaggat cctgagtgcc cggacctgcg 

17341 ctcccagctg gggagaggag gcagcctgtc ctctgtcctg gagggtctcc tggtacagct 

17401 ggagagaaca gccctcacct gtaccccagt gacagaacca agacacgagt gggaaaagag 

17461 ccagaaggac tggttcacag gccagggctg ctggaggtca gaggagggag ggatcagcaa 

17521 gggctgaggc ctcagaggag gtgggcgtgg gagttcagac ctggagaatc ctgcaaaact 

17581 ggagccctgg ggcaggaggg ccctctgaga tcatttcaaK tatgggccgc aggctggtgc 

17 641 cagttcacat gctgcaggca gaacccagag aagaaaaggg accaattcca agtctcacca 

17701 ccagtttgtg gccaagctgg gcctagaacc tagaccctta tggtttccca Yggtgtgctg 

17761 agcYgaacag aagggcagga tttaacYgaa cagagggaag gaggatgttt tgtttcaacc 

17821 cagacataga cagattccaa gcctccccca gacaaggctg agggcctttc atcctggcag 

17881 acagtctgag ccgcctgttg tccagacatt ctctcaaaga gagcgctaat ccctacgact 

17 941 ggccaccgct cccctctggc cttaggatcg gaccttaatg agtgccaggg aagagcccct 

18001 gaggccaaca gagttagctg tcagccgtca gctaaagagg ggaggggcct tcagccaccc 

18061 cttcctgttc ctaccacaca tgtgtgtgca tgtgtgtgta tgtgtgcatg tgtgtgtgtc 

18121 tcccctcact gcagcccctc gttcctcttt ccaccctttt ccttttgtca caaggcctac 

18181 ctcagttgga aatctggagt cagcaggtga cttgcgagca ggcaattcat accagaccca 

18241 tgttccctga atggaaaagg gcaggttgcc agcctgaagc catgcaatca gggagaggtg 

18301 gtctggaccc agtgcaagat gtagatggta tcgggctgtg ctgcagtcag tgctgttaga 

18361 gctcacaggc aatccggatc ctctatgtag agcaatcagg gcagacttcc tggaggaggg 

18421 gacttttgag ttgaccctag gatactgggt gagttttgga attctgggtc aagcaaacag 

18481 catgggcaaa agtatgggtc agggaaaaag ttcagcctgt ttggaaaata ggctttgaag 

18541 caggaaccca gggtgtgtgg gggagtggaa gggcagatgg gactagaaaa gtgaagaggc 

18601 tttgaccaga ggacttcacg tctgtttttc aggcccacac ccaagacatg gcatactttg 

18661 gtcaacaatt agggctctgt cttgttgtca gagacttatc agaatctcct ggataggact 

18721 tttttttttc ttttttttag aaagggggtc tcactctgtt gcccagactg gagtgcagca 

18781 gcacaattat agctcattgc agcctcaaat tcctgggctc aagggatcag tctccaagta 

18841 gctgggacta caggcataag ccaccttacc tggctaattt tttaattttt taaaaatttc 

18901 tttaattaaa ttaatttttt aaattttaat ttctcactat gttgcccagg ctggtctcaa 

18961 actatgggcc tcaagtgatc ctcctgcctc gacctccaaa aagctctgta attacaggca 

19021 tgagccaaag tgcctggccc ccgcaatagg gctgtttttc agtggccctt cagagattgc 

19081 tatgtgctcc tgcacctagg ggctgacccc agctgagtca cctgcaggta tcagggacac 
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19141 tgccatgctt ggtaccgctt tagaaagatg ctgttggcag ctggcggcca catggtggag 

19201 gccagaaagg aggggacagc caggatttca cggggtcaga agacagagga agaggcctga 

19261 gcctccgcca cagttcgagg agacagagga gaagatcttc agggacaagg agtggggctg 

19321 cagaaccagt ggccaagggc tgggggtggg gctgaggggg cccatgctgg gttctggtgt 

19381 cactgtgccc caaccccccc Ycatctcccc cgccgtccct gcagcacagc ctatgcccct 

19441 gaggccaccg actacgatgt gcgggtgcta ctgcgcttcc cccagcgcgt gaagaaccag 

19501 ggcacagcag acttcctccc caaccggcca cggcacacct gggagtggca cagctgccac 

19561 cagtgagtgg ggaggggctg ggcccgtcct cttccacttc tcctctgggc cagggacctt 

19621 ggtgcctgag ctcccctccc accatgagca ctctgggaga cacagatact ggattagagg 

19681 gcccggggag gtgttacctg ccaactcttt tcactggggc aagtgtttct cagagaagcc 

19741 ttagccaaag ctaggctgga agatggatat agaaggattg gtctcaatca gggatggaaa 

19801 tgtctagaat acagggcatt gcccagtgag gccattacag gtgggagccc aaaaaggaag 

19861 tgaggggtct agagcatgtg ctgtcctgga gtgacccagc taggtgggga gcacagaggg 

19921 gccaccccgc agtactcagg agacaggaga acctagacca gccaggaggc tgtgccacag 

19981 cagggtcacc tgagcccatc tcaggatggg gacaggatga gaggcccagg gaagactagg 

20041 ccctcttctt tctccttctc tcctctgccc ctaggcatta ccacagcatg gacgagttca 

20101 gccactacga cctactggat gcagccacag gcaagaaggt ggccgagggc cacaaggcca 

20161 gtttctgcct ggaggacagc acctgtgact tcggcaacct caagcgctat gcatgcacct 

20221 ctcataccca ggttgggctg gagagatggg gtttggggca tgggaggata aggagttggg 

20281 gaggcaaaga gcgaggcccg ctgaggcccg gcaagtgcca aggcttctgg ccactcagct 

20341 ctgctcacag tgaaggtctt ctcaccagtc ctcaggctgc cacactgccc tgcagggact 

20401 gttccctccc tgccccagcc cctttcccat gttattccag gtgatc'tgct cgtggagaga 

204 61 aggaaacatc gcaacagtct ggagagcaac acgtcctatt ggcctgttca cccacccata 

20521 tccctctttc catcagccac cctaaatatc cacaaactgt ccatctgtcc tgtctctttt 

20581 tatccattct gccatccatc tcgtccctcc cacctggcta ttagatatct gtctttcctc 

20641 tggtccatct agccagtggc tttaggaagg tgtggaccca ccctgagcag ttgccctggg 

20701 ccagggtcag gggagaaacc caggggaagg tgggccagaa actectgaag gtgggcgtgg 

20761 ggtggctctg ggaaacaagc agcatcacag ccgctcctct tgtccctttc ccagggcctg 

20821 agcccaggct gctatgacac ctacaatgcg gacatcgact gccagtggat cgacataacc 

20881 gacgtgcagc ctgggaacta catcctcaag gtgggcctct gggtctgggg ctttccctcc 

20941 aacctgatgt tcatgtccaa tgtccccccg ttcctgaaag aagcttcagc ctctgggcct 

21001 gttcccttct ccccagctgc Mgagcagagg cagcatctga ggcatcactt gaggtttagg 

21061 cttcccagcc gaagatttag gtctcaggct gacatagcct ctctttccat aaagaaccca 

21121 gggaaccttt gccccagctg tggtaatgcc agaggcagtg gtgatactgt ctccctaagt 

21181 gacagaggac cagggagagc aagaaagact tggagagcca tgtggtctat cttcctgtct 

21241 tcggacaggg cagactttgt atcatttggg agacagatga gaggccctca gctccttata 

21301 gggacccctg caaagccaag ggctcctgtg actaagaccc ttttagcctg aacccctcct 

21361 gctctaatgg acactcactc catcacctct tcccttggtt gagggaaaag tagaaaagca 

21421 tattaacaac acacatccag acttggtaca tccgtgtagg ccaggttgtc atgggcccac 

21481 ctggggaagc catgtctcag cctcctccac acaggtataa aatgagtagg gatcattcca 

21541 ccagttcatc tggacccact cagaagcaga aaagcagctc agtaaaggca gagcagtgaa 

21601 gccaggtttg caggcggagg ccttccctgc agaaagtcag caggtggaga gatgcatccg 

21661 gcagcggttc tctgcagttc cctcctgagt gctcttcagc aggctccaag cttgctcctc 

21721 cagggcctgg ggttgtccag tatatttttt cttttcctca ttcatccact caatcaacat 

21781 gtaggaagtc ccctctgagt tctaggcact agacacacaa accacataag caatgcagtt 

21841 cacagtccct gccctttggg agtgtaccag gatttgaaag ttgcatccct gcatctgttc 

21901 tYagatgttc tgcaaataaa gctggcccta ccctagttaa tccaacattt aaaagtgttg 

21961 tatcccaaca gctccttttc agacaaaaag cacagatcat acttgggcca tcatctcagt 

22021 gaatgttggg cacgtggggc tccagagcag gggatcagac aggccctcga tcagtcacct 

22081 agacagggat gcatagggaa tgactttgag ccttggattt ggggagacca ggtgttgaat 

22141 cctggctcag ctcctcatta ctgcattccc tcRggcagga tccaacctct ctgaccccaa 

22201 atgccccatg cggggcccac ctggcatagg ctctagctct agggaaacat ccaatcttct 

22261 gataaggggg attagatgat gttttcttgg attaccagct gcctcttctt tcccctctgt 

22321 gtctctctag cagtgtgtct ctgttctccc tctctctgtc acctctctgt ctgtctgtct 

22381 gcctctttac caccttctct ggtgagcagt tgaggYgcag cccccctgac tagactccct 

22441 ttctccctgt ttctcttctt cctcaggtgc acgtgaaccc aaagtatatt gttttggagt 

22501 ctgacttcac caacaacgtg gtgagatgca acattcacta cacaggtcgc tacgtttctg 

22561 caacaaactg caaaattgtc cagtaagagt ttgcccacca cccttcctgg ctccgtccct 

22621 ttcctgcctg gggagcaggc aaggccacct gaRataccta agatacctgc actttaggtc 

22681 accttgatgg ccgaacgcag ctgcagcagg gcccatcaaa aagagccttg tccgtgccaa 

22741 ccccaagctg agtgtttacg gtggggctca ggccgtaggg tgttgatctg gggctgcatc 

22801 ctgtggctcc ctgagatgtc ccaagtgaaa accagcagaa ggcagagtca tttgatgcaa 

22861 ggccatgagc tctgcagtcc cagttccaca gcttcctcgc tatgtgacat tgggttactt 

22921 ccctgagcta ctttcctcaa ctataaaata ggtatttcca cataggctgg caatgaggat 
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22981 ctacaggcct gatgtctgca tgttcacagt ggcacacagt gaacagcagc tgtgatcatt 

23041 agtgtccttt tcaagtggac tggattaaac agtcacagat tagaagtgat tctggttcaa 

23101 aggagccatc ttcagtccct aggcccccat tgtagaagaa gtgcctaaaa tctgggcttg 

23161 ggattttggc acatgctgct gggtagggtc ctcagtcttt ctcctgattc cccatgtgaa 

23221 gtagtttgca gagggacccc ttgcttacaa gctcacaagg aaaccccacc acactccaga 

23281 tcgaagcaac ccttttccat taaaaaaaaa aaaaaaaatt agtcctagag ctttcagctt 

23341 tagttcatca actgggagaa aggtggtaga gatcttaagg cccagagagg tatctttccc 

23401 taaaagtgtg tacttattaa tggatggcag gtatgagaga ttaagcctat gactatggtc 

234 61 agggtgtggt gtatggccag ggtcaggatt cagtctgtga caagggttag ggctcagtgt 

23521 gtgacaaggg ttaggactca atgtgtgacc aggatcaagg ctcagtgtgt gaccaggatc 

23581 agggttcagt gtatacctag ggtcagggcc cagtgtgtga ccagggtcag ggctcagtct 

23641 gtgaccagag tcagggccca gtgtgtagcc aggctcaggg ctcagtgtgt gaccaggatc 

23701 agggctcagt gtgtgaccag gatcagggct tagtgtgtgg ccagggtcag ggctcagtct 

23761 gtgaccagag ccaggctcat ttagagacag ccctctcaca cttggttgct accatcaacc 

23821 taactgttca cagcatgctg ccaccacatc atgaatatta aaaatgggaa cagcagcctc 

23881 cagttcagtg cagagattag gttcctcatg agtagaatga gatcagaatt ccccagggca 

23941 cacagcatgt ttgaaaggac gaactcctgt cccatcactg gcagtttggc tctttagcag 

24001 gcctgggttt ccagcacatt cctgctcctc agggcctgtc ttagccattc aagacccagg 

24061 gtcacctaag tggtagaagc cattctaggg aaggaggagg aaggaagaag ggggtatcca 

24121 ggaaacaaag gaggctgctg ggggctcggg gaggcaggga atccctcctg ctgctgggaa 

24181 agggggatgg gaacagaaac agcatcccac gtgccaggcg cctggagcag ccaggagggc 

24241 tgtcggcagg gcagatggag aagcagcctg cgcggccctc ccagctcccc gggggcctgt 

24301 gggcagcagg gggagccaaa gcccttcctt ccaagagctc tttacataag tgcttggaaa 

24361 ggccgggcct tattagagtg tctcagtctc tgtgaccctg accgcaggca ggcagctggg 

24421 ccagcgtgca caggaagctg gacagagcgt tcccagaaag gccacgggac tgacgcctgt 

24481 gggtttccat cgtgtttctg gaggaaaaag gaggcttaaa aaaaaaaaag tactgagtta 

24541 gaaaaaacaa gaaagtattt ccagacagta gcagctcLgc Laatggccta gaaaacaatc 

24 601 tgggactagg gcatggggag gggaatgtgc tgagactgtg ccctgggtgg gtgggagtcc 

24661 atcaaacccc tccttttgga gctgggctga gggggtcgga actttctctt gagggaaatg 

24721 taggcccatg cctgccctgc cacgagggat ctgggctgtg ggagggacgc cctggctgag 

24781 gaggccacgg gggcctactt tgcagcccct cattgaccca ctgtctttcc ttcctcagat 

24841 cctgatctcc gggagggaca gatggccaat ctctcccctt ccaaagcagg ccctgctccc 

24 901 cgggcagcct cccgccgagg ggcccagccc ccaacccaca ggcaSggagg ggcatccctc 

24 961 cctgccggcc tcagggagcg aacgtggatg aaaaccacag ggattccgga Ygccagaccc 

25021 cattttatac ttcacttttc tctacagtgt tgttttgttg ttgttggttt ttatttttta 

25081 tactttggcc ataccacaga gctagattgc ccaggtctgg gctgaataaa acaaggtttt 

25141 tctactctgt ggctctgcat gcggcctgct ggctggctgg ccagccacag ctagtttggg 

25201 cctgggggat gtccttaggc atcatccttc ccctcgccaa atgtggaaag ggcagccacc 

25261 acccggtcag gaccacagtg accatgaggg cgctgagccc atcgtggaag cctgtggggt 

25321 tgagcccttg gccaagcctg tcgcatggga atgggaccac atccgactag gggagggccc 

25381 tgcagcgggg tgggcggcac cagcctgctc tccctgctca gcccctgctc ctatctgggc 

25441 tcgtgtgccc actgctgccc cttctcagcc ttcagcctca cactcccacc ggtccccctc 

25501 ctggccctct cactctcaca ccgttcactc tccaccagcc acccactccc ttacaattgc 

25561 aggctcccga actcaagtct cctgaaggcc aggtgctgtg ctagggcaca cgcaggagca 

25621 tcgtagcttc tgccctcagg gagcgcataa ccacagggaa cggggagcac gcgttgccca 

25681 gtgaggcagc acctaggggt tctggggagc cttcacatgg gagagagcct ccttccaggc 

25741 agggagggga gaagaggatt cttggcagag agacagcatt gagcagagat catgaggtgg 

25801 ggctgcaggc cgacagggtg tgagtgggag atggagggag gccccgcagc cctgcagccc 

25861 ccgtcccctg ccctggctgt ggcatcccag aggtcctgga cactggaatg gaccaggaag 

25921 aagtgagagg gtggtgcctc tcctcctcga ggccctgaac aacgagccct cgggatgcct 

25981 ccagacccac ctgcttccct gtgggggcaa caccagtgag aaagggaaag agactttgtc 

26041 caagtaccag ggctctgggt tccagggcca atcctgctca ctgctgtgtg actgtgggca 

26101 agtcagactt catctccggg cctcagtttc ctcatgagta agatgggaat gccctcctgc 

26161 ctggctccca cactgacatg gagagttgat gagctactgc tgcaggggag gtgccggggg 

26221 agctacaggg tgtcagcacc cacccctcca gatcttggtg agccccagcc catttgcaga 

26281 ggtcctccaa gaaggtgtcc cctgcttttg gctctgatgc gatccttgcc tcagggtccc 

26341 tggtagcaag gaggttttct ggtgcagtag agagggaggg cttcttggag ccatgctatg 

26401 catccaggag ggttctggcc cagtcccctg gagcccttgg gccactcacc agcccaggca 

26461 gcagggtgga gtgggtgtgg ctgcagccct ccctcggccc ttcctctgca ggtctggctg 

26521 ggatttaact ctgctgacag ggtaggtgcc gcagctctgc cactctccct ctggagctgg 

26581 accaggacgg gtgagaggag tacaggcaca tgcctgtcat ccagggctgc cattctgctg 

26641 catcccctgc cggtgtgtgc ttcccaagat gctgtcctta ttgcagcccc accccctctc 

26701 cttcctagat actcccagga gtgagcttgg gagggggtca gacaaggtca accaattcca 

26761 gactgtcagg aggcccgtat gaggtagaga caaaagcccc catttctcag gtcagaaaac 
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2 6821 tgaagcctgt ctgagaccac aggcaagttc aaggcagaca cagtgctgga gctcacgtct 

26881 ctaagcccta ggccagggcc aaatgccggg tgtgtgcagt tttctgggga gatctgtacc 

2 6941 ctcagcagat gagctatggc cctgaacaca gaattggatg gaaggagaga gtaagggtgg 

27001 cttttccaaa aagcccacac atcacaaagt gtggggaggt ggggagcaca caaggagact 

27061 cccagacaca gtgctcccgc gtgcccatga acctttggcc tgaagttcag attctagggg 

27121 ggctggtgga tgtccccaag cctgccatca gagtgaggac acctgggcca gtcctcacat 

27181 gctgggagga ctctgagatt agatctctgg ggaggggctt cagatacccc tttgcccccc 

27241 aaaaagcaga ggaggctttc acccaaagga gaagagagat agagagagaa gagagaagac 

27301 agccgtgacg cgcagggacc agggcagccc tcaccgcttc ctggctgacc tgtcagggcc 

27361 ctatcagtgc agcttcacgg cactgcccag cagtgacggc ccctcgggaa aggagatgca 

27421 gctgctccca cctcaggggg cagggtttcc tcaggtattt tgactccatg tagaatggca 

27481 gagtctccct gagaatgggg agagaaaaac tgtcaagacg gcaggggccc agcaggcgct 

27541 gagctgagga gggcggctgg gagaggagtg ctctcccagc tcggcctcag cctcttgagg 

27601 tctgtctggc tgtcactgca tggaggaaca gcctgcttgt tccttgttct tgctgtcacc 

27661 tggctcgggc ccctccctag atagagctca cctgttgggc tcaccccacc aagccaggcc 

27721 cagggagggg tgtgtgaggc ccactggagg ccaggtcacg tgacgcaggg actcaggccc 

27781 actggtccct tcacccttcc gtttgcccct tcaaggccag ctgaaacccc gatttctcga 

27841 agccttcctt aaccatcccc tctccccttc aactggggtg cactgtgtgg cctcattcag 

27901 gactctccca cccccaccct gccacggaca cacaggggca tgggaggagg cacccgagcc 

27961 ttgcatgctg gacaaaggtt acataggtgc catctcagcc aggtgcagtg gctcacgcct 

28021 gtaattccag cgctgtggga ggtcgaggcg ggcagatcac ttggggtcag gagttcgaga 

28081 ccaactggcc aacacggcaa aaccccatct ctgctaaaaa tacaaaaatt agccaggcat 

28141 ggtggcacgc gcctgtaatc ccagctattc gggaggctga ggcaggagaa tcgcttgaac 

28201 ccaggaggcg aaggttgcag tgagccaaga ttgtgccact gcactccagc ctgggcgata 

28261 gagtaagact ctacctcaaa aaaaaaaaaa aaagaaaagc aaaacaacaa caacaaaaaa 

28321 accataggtg ccatcttcac tcctgaccca gcacctcctt ctgggctgca cagaccaaga 

28381 gggtctctgc tggtacactg ggcactggtg tgcaggaatc cacctgggct gtaagggcct 

28441 caagtcacct gcccagcatc cctccctgtc ctcttcttgc tcagccccag ggctggggag 

28501 ctcactgctt ctcgagacat ttgctgttag aaacaccttg aggtgaaaca gacccccacc 

28561 ccYtgccccg cagccttccc ttgggctggt cctcggggtc tactaagtaa atgactctgg 

28621 tggatgtgac tggacagcag gaaggacaga gacagcagag gcgacacctg gcagggggca 

28681 cagctgtggc cctgactctg tccttcagtg ggcctcagtc tccctatctg tcctgagggg 

28741 gctgagtgtc ttgctagtcc ttacctggca gagaagaagg ggcaggggaa gagaagagag 

28801 ggaggggagg aaatgggagg tagaaggagg ctgggtaggg agtgataggc aaagtccagc 

28861 ctgggggaag gtgggcaagc agcaggggga ctgcctcaga aggggagcag ggagccagca 

28921 gaggcactgc tagggctgca gcctggtgag ggctggggcg ttatctggct tggaggatgc 

28981 cacagagaga ggcctgaagt gggggtactg gacctcaaac cagggctggc ctgaaaccct 

2 9041 tggaagggcc tgctaataga gacagaggtg ccctgggccc ttggcagggc ggggtgggct 

29101 ctgaaagcca gcccagacct gacccctctg cggcctacca tcttggccac agccttgacc 

29161 ttctccctcc ccctgcacct cagatgccca caccccctgt gcattacact gtgcgctccc 

29221 acccagggca gcagccccct gcagggaggg cccaggctaa aatcccaccc attctgtttc 

29281 ctctccttcc actagaatcc cacctgtttt gagaagttgg cagggcctgt gttagggaag 

29341 cacctgataa ccaacgtgag aatggtggcg ctggtcccat gtcctgtctc acttttagat 

29401 gaagagcttc ttcatcctca aaaaaaatga ctcagaagag agccctttaa tagactgctc 

294 61 ggctaggggt ggagggctcg taaggatatt tacagatcct tgaaaacaga gcttccagca 

29521 tttaaccctg aagagagctg gagcctgggc cccaactcct taccccacct gagcctcctc 

29581 tctgcactgg aggcctctga gcctgactcc gcgcacccca cgctggccca caagccaagg 

29641 ctccttctga tgccccctga ggctgctggc attggccagg gctccatcag cacctccttg 

29701 ggtggggggg attaccgctt tccctactta ctccagcctt ggttaggggg cccatttccc 

29761 agctcctgcc aggctctcca cccatttgtg gtcaaggcaa gagagaccac acccccttga 

2 9821 atgtccaggc actgagtccc tgccggctac tcatacggat gggccctccc cagccattcc 

29881 tcaccacggc tgcgtccgga tccacaccac aaccacagca ttgttggaaa gcaactgcac 

29941 acctccctgc aacttcccct cgcatccccc agactgagtc atgcaggcgg tgcccgtggg 

30001 cagacctggc cagggttggc accagctggc cagagagaat gagaggcact gaccacaccc 

30061 aggaacctcg ctaaagccca tgcataaggg tcaggagagc agccagatgc tgggacccaa 

30121 gggtgcctgt gacacacacc accctgaaag ttgcagctga gcttttctga gaaggatggc 

30181 aaagtcctgg aaaagcttta acgacaaaac tcaacatatg gaaggcagag gaagcaggta 

30241 aggattctgg tctcctttta tgtgaaatag ctttaaaaaa aactttttca aaatcacgtt 

30301 taatatgcgt tgagccccct ggctaccagg tgggaaagtc aaagtcctga atcatttact 

30361 cccaccctag acaccttgaa cttcagaact tcagagagga gtcctgtggt ctttagtcct 

30421 cctggtcacc gctccctggc tgattcactc tcctccaggg gcggtgtctc cacttcctgc 

30481 aaagcttggg cacatgggca gccatgtccc tcgaggttcg ccacctcccc agggcactgc 

30541 caggaggcac tgtcctcgtt actagcagag ccagagccac caccacaacc atagccacca 

30601 cctccccagc ccagggaact ctcccagcct ctttcctcgg cctgtcttca ctcccttcta 
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30661 actactcact cttttcctct tcctctctgg ggcaaccttc catcatccct gccatgtgcc 

30721 ttggttcaag gaatcagctt tggattctgg cccttaagat gaggagtcac aagtacctcc 

30781 taggaatgag aaagaggaaa agacctagca ggggaatgcc aataatatta gtgacactca 

30841 ctaatttctt caacacttag ccatgggcca ggccctgctc taaatgctct acaaaggtta 

30901 agcccattta atcctcacaa gaactctatg agggagacac tgtcattccc attttgtaga 

30961 tggacaaact gaggcacaga gaagtcatgt gacttgccct agttccgtca gctagtgaat 

31021 gggagagcca gaattccaac acaggcacat ttctggagac agggcatagg ttcctccaga 

31081 tcctcaaagg catgtgggac caggaaagaa gccataggtc tgtgctctga aacatggcaa 

31141 gaacactgtt caaaccatcc catcatctcc ttcctccacg agtcctctag aatcatgtgt 

31201 ggctcctgga aaccgcagct tgaaaaggat tggtgagaag cctaattcct cctagaagta 

31261 gtgtggtagt gtaattcaga cttagattgt tctttatggg tgagagagag ggcaaattac 

31321 aatagataaa ctggctgggt gccgtggctc atgcctgtaa tctcagcact ttgggagcct 

31381 gaggtgggtg gatcgtttga gcccaggagt ctgagatcag cctgggaaac atggtgaaac 

31441 cctgtctcta caaaatacac aaaaattagc ggggcttggt ggtgcacgcc tatagtctca 

31501 gctatctggg aggctgaggt gggaggattg cttgagctca ggaagtggag gttgcagtga 

31561 gttgagattg tgctgccgta ctccagcctg ggcaacagag tgaagccctg tctcaaaaat 

31621 aaataaataa atcatcggct agtcaacaaa atattaatag aaaaatatgg gattagaagg 

31681 gataagaaca cagccatgga gatgactttt gaaattgaag aaactagtgc atgcttataa 

31741 attggagtgt cccaacatta aataataatt ttctagtatt tctaaattgc caaaattgac 

31801 tcgagtgaaa agcacaaaaa gaccaattac cacagaagaa aatttaaaaa ttatcatctc 

31861 taagaaagac accagcccta gggagtttta gcatgagtta tttcaaactg gaagaacagt 

31921 gaatttctgt gttatgtaaa ctcttccaga gcatatgggg aaaatgctga attgatttta 

31981 tgcttctgaa ttgattttat taagctaatc ctaacaccaa actctgataa agattgctat 

32041 cctgcgccac ccaccctcac gctgataacc acagaccaat tttactcctg gctgtgaata 

32101 cagaagtcct ggataaaatg ccaccagtgg aatcctgtac cattgtaata ccagatgcag 

32161 cccgtgtttg gcatgctttc ccctccacca gatgtgtgct agggcaaaac tggaacctga 

32221 tatctgggtc caggcaattt ggacacaaca ttcacttctg tggtcctaag cgccccctct 

32281 caggaagcaa agagtaaaat gaagcaggtg tccaaagctt gcaaatatgc agaaaggcta 

32341 cagcttggat tactgctgtt gactggcaac atagttaacc acaatatcct gttagagtga 

32401 tcattcatca tttctttttt ttgtttgttt tgagactgag tctctttctg tcgccaggct 

32461 agagtgcagt ggcgctgtct cgactcagtg caacctccat ctcccgggtt caagcaattc 

32521 tcctgcctca gccttctgag tagctgggac tacaggtgcc tgctgccatg cccagctaat 

32581 ttttttattt ttagtagaga tggggcttca ccatgttggc caggctggtc tcaaactcct 

32641 gacctcaaat gatccactcg cctcggcctc ccaaggtgct gggattacag gtgtgaacca 

32701 tcatgcccgg ctgttatttc ttttccttgc tgagaagttc ttaagtattt tttgtgcttt 

32761 ttttcctttt tatggtaggt ggctaccttc tctacctttt ccctgcaggg tttgataaca 

32821 tgattgaata agcaagtcct aataaatgcc ctctttgctg tatcaacatg catacccccg 

32881 aaaacttggg aaacagtgcc tgtcgtgccc tgggaaaccg aatcctgggc ccaagggaca 

32941 tgatccagct ggtagtgccc ctgtgccagg tgagaaaaag agaccttgcc ctctgctgga 

33001 gttgcagcag cctgggagct tctcagccag ggaacagatc atcgctgcag ctggaggaca 

33061 ccctatttca gatatgtgac atcagaggcc atctcatttc tgattcacag ccattgcccc 

33121 ttccacttct tcacaaaaat tcaagtatat taagaaatac atattttttt gagacgaggt 

33181 ctcactctgt cgcccaggct ggagtgcaga tcatggctca ctgcagcctc gacctccttg 

33241 ggctcaggca atcctcccac ctcagcctcc caagtggctg gaactagagg cacgtgtcac 

33301 catgcctggc taattttatt tatttatttt ttgtattttt ttgcggagac agggtttcgc 

33361 catgttgccc agtctggtct caaacttctg agctcaagta atcctcctgc ctctgcctcc 

33421 caaaatgctg ggattacagg catgagccac agtgtctggc aaagaaataa tctgcataca 

33481 gcaaaattta ccctttttag gtgaacagtt tgatgagttt tgacaaatat atgcagtgat 

33541 ataaataccc ccacagtgaa gatgtaatac ctccatcact caggacttcc ctcttgcctc 

33601 tttgtgctcc gttttctacc tcccacctcc agcccccggc aaccactaag ctgttttctg 

33661 tttctgtagt tttgtctttt ccagaatctc aaatatgtgg aaccacatag tatgtggcct 

33721 tctatatctg gcttgcttca cttaacataa tgctttttta atttaaattt tatttttatt 

33781 tatttatttt tgagactgag tctcactttg tggcccaggc tggaatgcag tggcgtgatc 

33841 ttggctcact gcaacctccg cctgccaggt tcaagcaatt ctcctgtctc agcctcccaa 

33901 gtagctggga ttacaggcac acaccaccat gcctggctaa ttttttatat ttttagtaga 

33961 ggcggggttt cgccatgctg gccagtctgg tctccaaatc ctgaccttgt gatctgcctg 

34021 ccttggcctc tcaaagtgct aggattacag gcaggagcca ccgtgccagg cctatttttc 

34081 atttttgaga cagtctcacc ctgttgccca ggctgaagtg cagtggtgca atcttagctc 

34141 actgcaacct ctgtctcccg ggttcaaacg attctcctac ctcagcctcc tgagtagctg 

34201 agattacagg tgcccaccac cacgcctggc taatttctgt atttttagca gagacaggtt 

34261 ttctccacgt ttgccaggct ggtctctcaa gtgatccgcc cacctcggcc tccaaagtac 

34321 tgggattaga ggcatgggcc tctgcacccg gcctaatctt atttttaatt gtaaactgac 

34381 aaataacagt tgtatctatg gagtatgaag tgatgttatg atgtattaat atgatgttga 

34441 ataatcaaac tgagctaatt aacatatcca tcacctcaaa tactgttctt attttttgta 
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34501 gtaagaacat ttggaattta ttctgttgat aattttgaaa tgtacattat ttaagatatt 

34561 tgaccagggg tggtggcaca tgcctgtaat ccaaacactt tgggaggcca aggcaggcgg 

34 621 atcacttgag ctcaggagtt caagaccagc ctgggcaaca tggtgaaaca ctgtctctac 

34 681 aaaaaacaca acaattagct agggatggtg gtgggcactt gtagtcccag ctgctcagaa 

34741 ggcagggatg ggaggatcac ctgagcccag gagtttgagg ctgtagtgaa ttatggtcta 

34 801 gccactgcac tccaacttgg gtgacagagg gagatcttgt ctgaaaacaa aaaacaaaaa 

34861 caaagtggct acatgctcac cagacacatt atatcctctt tttttttttt tttttttttt 

34921 tttttttttt tttttttttt tgagacggag tctcactctg ttgccaggct tgagtacagt 

34981 ggtgcaatct cggctcagtg caacttctgc cccctgggtt caagcgattc tcctgcctca 

35041 gcttcccaag tagctaggac tacagacacg tgccaccaca cctggctagt ttttgtattt 

35101 ttagtagaga cagggtttca ccatgttggc caggatggtc tcaatctctt gacctcgtga 

35161 tccgcctgcc tcaatctccc aaaatgctgg gattacaggc atgagccact gtgcctggcc 

35221 tgtatcctct ttttaaaagc cattctagta ggtatcctgt ggcagtcatc tttccatatt 

35281 cctggggact gattccagga ctcctgaaaa taggaaaccc cgggcatgct caagtccctg 

35341 atataaaata gtgcagcgtt tgcatataac ccaggcacat aacccgctct actttaattt 

35401 atctctagat tacttatgat ccctaatata atttaaatgc tatgtaaatc gttgttatgc 

35461 tgtattgttt ttatttgtat tgtttttatt gttgtattgt tatttttttc aatatttttt 

35521 atctgtgtgt tcactgtgca gttggttgaa tccgtggatg tggaacccgt agataccgag 

35581 ggctgactgt atttcattct ggtttaaatt ttcatttccc tagtgactaa caatgttgag 

35641 catgtgttca tgtggttgtt tgccaggata tctcttcttt gatgaaattt ctgttcagat 

35701 cctttgccca tttttaattg gcttgtttgt ctcattattg agttggaaga attctttatc 

35761 ' tattctggat acaagttatt catcagtgat atgttttgca aatatttttt cccaatctgt 

35821 cgtttgtctt ctcatttttt actagtacct tctaaagagc ggaagttttt aattttgata 

35881 agagccaatt tatcggtttt ttttcctttt atgggctgtg ttttttgtcc tatctaaatc 

35941 ttaacttaaa caatgtcaca aagattttct gtaagcactg caataaatgg tatcccatga 

36001 gtttttagga ctaagttcta atttttgatt ttgcccaaat ttctatctaa gggatctagg 

36061 gagtcatgcc ctacaaatcc taaattctca tcagatgggt tttatttata tattgtgact 

36121 tacttttcaa tctgactctg gtataacatt acgagacaag gaaaaaatat ttaaccccaa 

36181 aatatatttc cctgccatag cttgaaattg ccctgcaagt ctcttgtggg aaaaatccac 

36241 attctataga gaatcccctt gcccctttgt tttccttcct tcctttccag atccaggaga 

36301 taatcaacta agagccaggc actcttttag gtctaataag aaacatttta caacctgctc 

36361 tctctctcct ctctgtctga agtctgctat ctgagagatt cctctgcaca ataaaacttg 

36421 gtttccacaa tcctttattt taacctgaac atttcctttc tattgatccc agatcttcag 

36481 acaaactcaa ccaattgtca accagaaaat gtttaaattt acctatagcc tggaagtccc 

36541 cactttgagt tgtccctcct ttctgaacca aaccaatgta tttcttaaat gtatttgact 

36601 gatgtctcat gcttcctaaa atatataaaa ctaagctgca ccccgaccat cttgggcaca 

36661 tgttcacatg ttctcaggag cttcggaggg ctgtgtcacg ggccatggtc actcatattt 

36721 ggcttagaat aaatctccta aaatatttta cagagttcga ctcttttcat cgacagtgtt 

36781 gatatgttgt atttttattt ccattagaat atttctaatt atcctcatgg tttcttcttt 

36841 gaaccataag ttatctaaaa gtgtgttgtt tgatttccaa acatttgggg actttccaga 

36901 tatctttctg ttactgattt atagtttaat ttcattatgg tgagaaaaca tactttgtat 

36961 gatttcaatt atttttaatt tgttaagatt tgctttatgg cccagaatat ggtctatctt 

37021 gctaaagttc catgggcact caaaaagaat gtgtattctg ctgttgttgt gcgaaatgtc 

37081 ctataaatgt caatcagatt gttggttatt agtgttattc aagttaccca tacccagcct 

37141 gattttctgt gtactcgctc taccaaatat tgagagaaga gtggatgtgt ctatttctcc 

37201 tttcagctct aacggtctcg attgcatgta ccctgactgt gttctccagt gcacatgcat 

37261 ggacagttat gatgtcctct tgatgaatca acccctttat atacagtcct tctttattcc 

37321 tggaaatatt ctctgtttct gcttcatctg acattaatat agacacttga gctttctttg 

37381 gattagtgtt tgcatggcat gccttttttc cattcctttg gttttaggct atctaggtct 

37441 ttattattat tttttatttc ttttgagaca gagtctcgct ctgttgccca ggctgaagtg 

37501 caatggcgtg atctcagctc actgcaacct ccacctcccg agttcaagcg attctcgtgc 

37561 ctcggcctcc caagtggttg ggattacagg catgtgccac cacatccgac taatttttgt 

37621 atttttagta gagatggggt ttcaccatgt tggccaggct ggtctcgaac tcctgacctc 

37 681 aggagatcag cccgcctagg cctcccaaag tgctgggatt acaggtgtga gccaccgccc 

37741 cagccctagg tttttatatt taaagtgtgt ttctcacaga cagcctgagg gtcccggaaa 

37801 ttttctggaa gttgcggctc caccctcagc tctcagcaac ccctgctcgc ctgcactacc 

37861 taggggatgc gtggtcttgc cctcctcctg gtggtaaatg tctctgtgtg ctcttgcccg 

37921 ccccctggtg gtaaatgccg ttgctgctac tcttggttgg gctagtagtg gaggcagttt 

37981 gtggacgtgt gttaaagggt ttccggacgg tgggatgttg ctccattctc ctggcccagc 

38041 ctccgcagag cctgtgtact agggtctcag aaggtggagt cttcgaagtg ctcctgtccc 

38101 tcctgtcgtg ccttctatct cctgtgggtt taacacagga gagtgcgtcc tgcgcctccc 

38161 acaggggcaa gtggtgttta ctttgatcct gccccagaag cagtggatct tcgtttctgc 

38221 ctctcccgca gcagccctgg ggccagagag tgcagcctcc cacgtggttt tgcccagaga 

38281 gaatcgtcct ggggaagcag gtgggggtcg ctgcacagca gtcaatcacc gcttgagtgc 
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38341 ttgtgccacc agcaaggggg aggggtctct cccggctccc cctctgcctc cagtcttttt 

38401 cctgcagtga aggcctgtgc aaaaagctca gaaggcaggg cagactccct cctgcccacc 

384 61 acatgctctg cccaagacag ttggtcttgc ctttccttgg aggggcttgt cactctttgg 

38521 aattcagttc tcttggttgc ctgccacctc agctatctga ctggtttaag aaattatggt 

38581 tttgcaaatt atctggtgtt ttgttattgt tagagtcggg gggcggggtg gttcattcct 

38641 gtactcccag cactttcggg ggtgaggtgg gtggaccctt tgagccctgg agttcaagac 

38701 cagccagcct gagcaacatg gggaaaccct gtctctacaa aaaaaaaaaa aaaaaaaaaa 

387 61 aaaaaattag ccagacatgg cgacaggagc ctgtagtccc agctactcag gaggctgagg 

38821 tgggatgatc actggagccc ccccagaaaa gaatgggaat gatgttccct tgtggttttt 

38881 ctatatccta agaggaaata aaacactctt ctctttcact tttaacatat gcaaatgagt 

38941 gactctaaat gccttctagg gcaatgtctc atggcttaca gtgcctcgtg gtttttctca 

39001 tttctttcat gattgcagct gtatttgcta ccacttgtgc agctgacatt taccaagccc 

39061 ttactgtgtt ccagcatgct ttcatttaga accatccctg actcctcttt tctctcaaac 

39121 ccacgttcaa tttgtcagat aatcctgttg gccccatgtt caaaatataa ccagttcctt 

39181 tcaaaaataa aaatggactt atcataaaac ccggcaattg cactgtcatg catttttccc 

39241 agagaaatga aaacttattt tcatggtgga acttgtacac aaatgttcat agaagcttta 

39301 tttataatag ccctaaacca gaaaatactc acaaactatg gtatattcat accacaggat 

39361 actattctgc tgtagaagga atgaactatt ggtacaagca acaacttgga tgaacttttg 

39421 ctgagtgaaa aagccagcct caaaaggata catcactgca tgattctatt tacacggcaa 

39481 ataatataat tagagaggga atagactagt ggttgtcagg agttaggaat gtgtattagt 

39541 ccgttctcct ctttctataa agaaatacct gagactgggt aatttataaa gacaaaaggt 

39601 ttaattggct catggttctg cagtctgtac aggaagcgtg gtggcttcag cttctgggga 

39661 ggcctcaggg aacttacaac catggggagg gcaaaggagg aggcaggcac cacttacatg 

39721 gccagagcag gaggaaaaga gatgggaggt gctacacact tttgaacaac tagatctcat 

39781 ggtgctaatc cattcatgag aactccaccc ggtttggtgg ggacccagat cagtaccata 

39841 tcagaaggga ggggagggtg tggctgtaaa ggggttacac gagaggcttt gtggtgatgg 

39901 tacagttgag cacctcggtc attctggtgg ctactccagg ctacacatag ggcaaattta 

39961 catagagcta ctttgtggtt ggctgggtgc gacggctcac atctgtaatt ccagcacttt 

40021 gggaggctga ggtgggggga tgacgaggtc aggaggtcga gaccaacctg gccaacacgg 

40081 tgaaaccccg tctctactaa aaatacaaaa attagccggg tgtggcagtg tgtgcctgta 

40141 atcccagcta ctcaggaggc tgaggcagaa gaattgcttt aacccgggag gaggaggttg 

40201 cagtgagcca agattgtgcc actgcacttc agcctgaaaa cagagtgaga ctctgtctca 

40261 aaaaaaaaaa aaaaaaaaag cttttttgtg gtctttgtgc tgataccaaa taagtggtat 

40321 catttccaac accaatcgat tttctgcttc tgtgatacca attgggtgtt caataattca 

40381 attctattct gatactaacc tggagttagt gtcagactcc acaggctgaa gggctcagtc 

40441 ccataagact acccccattt ctcccaggcg cagtggctca cacctgtaat cccagcactt 

40501 tgggaggctg aggcgggcgg atcacctgag gtcaggagtt cgagaccagc ctggccaaca 

40561 tggtgaaacc ctgtctctac taaaaataca aaaattagcc aggcctggtg gcgggcacct 

40621 gtaatcccag ctactcggga ggctgaggca gaagaattgc ttgaacccag gaggtggagg 

40681 ttgcagtgag ctgaggtcac gccattgcac tccagcctgg gcaacaagag tgaaactcca 

40741 tctcaaaaaa aaaaaaaatg gctgggtgtg gtggctcatg cctgtaatcc cagaactttg 

40801 ggaagccgag gcaggcggat cacctgaggt caggagttcg agtccagcct ggccaacatg 

40861 gtgaaacctc atctctacta aaagtacaaa aattagccag gagtggtggc gagtgcctgt 

40921 aatcccagct acttgggggg ctgagacagg ataattgctt gaacccagag gcggaggttg 

40981 tgtgagccga gatcgtgcca ctgcactcca gcctgggtga cagagtgaga ctcgatgtct 

41041 ccaaaaaaac aaaacaaaac aaaacaaaac tacccccatt tcacatgcca gtcacaagta 

41101 ctgggtcccc aggttaccca cacttctgtc cagccaacta caaatttgga ggttcccgtg 

41161 acctccattc ctcaggtttg ataatttgct agaatggctc acagaactca aaaaaacaca 

41221 ttacttcacc attactggtc tattgtaaaa gatacaactc aggaacagcc aagtgaagag 

41281 atgcatagga ctgggtattg tagggtgggt gtgcagagcc tccctgcctg ctctgggcgt 

41341 cacccctcca gcatctccat gtgttccaac ccagaagctc tccaaactcc attgttttgg 

41401 aactttatga aggttccatt acagaggcat gattgatgaa atcattggtc attggtgact 

41461 gaactccatc cctagccact gtccactccc tggaggtcag agagtgaggc tgaaagttcc 

41521 aactctctca tcatcaatca tggcttagtc tttctgatca gcagcctgta tccagaaact 

41581 atttagggtc ctcattaaca taagctcagg tatggttgaa aggggtttgt tatgaataac 

41641 aaaacatcac tgtaactcag gaaattttag gagggtttta aaagatctgt gccaagaacc 

41701 agggacaaag gccaactcta tttttctcac tatatacatg atttcccatt tcctacaggc 

41761 acacacaaac acacacacaa atgggtgcgt gcataactgg ttagatctga ataaactcaa 

41821 tggattgtgc cgatgttcca tttcttcgtt ttgatactgt actctggtta tgtgagttgt 

41881 tcgcatgaga ggtagggaac atgggacttc tctctacatt cctttgtgac cttctgtgac 

41941 cctacaatta tttcaaaatt aacaacttag aatacaaata accagagtcc acctcccgcc 

42001 ctgctaccag cctggtccac accactctct tttcttgcct ggattattgc aacagccgct 

42061 tttttttttt tttttttttt tttttttttt ttttttttga gatggagtct tggaacagtt 

42121 tcttaatggg tctgctttta catacaatct attctcaata aagcagcttc gtaagacaga 
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42181 tcctaccatt tgtagaaata aacaaaaacc attcagagct tgctgtagca aggttgtcag 

42241 ccagcatcac ttgcattttt gtagggactc aaaatcaggc tgagccttat tgtcggtggg 

42301 ccgggggtag gggtgcggga aaggaggtgg gggaaggctt ggggtgtgcc ctgattggag 

423 61 gctattggcc tggagaagct gggtgggata atttggaggg gattctgaga ttggctgggg 
42421 aggggtgggt gcatatttgg ctttctcttg ctggccctaa gttggaagct gggacaaaaa 

424 81 ttagggaagc tgccagtttt taatcaagtc ctggcctttc ggggctgatt gttagagaag 
42541 ttattgtttt gcttcctgga tggctactgg agatagtgat ctggcttcct tcatgtctga 
42601 cttatagcag actggcatcc tgggctgtgg attccagatg agggggttgg tttcctgggc 
42661 agcttgctgc aggttaggct cagagttcta gtttccacag ggtctggcca tggtgcacgt 
42721 gtatgttcag tccctcatgt tcctctgctt agaaccctgc aggggctccc actgaacaca 
42781 gcccttcctg tggcctacca ggccctacat gagctggccc catttcccct ctggcctggt 
42841 cttctgccac tctcctccct ctctccatcc cagccacaat ggcctccttg ctgttctaga 
42901 acatgccagg ccctctccca aggcattcat ggccttctaa catactgtat gcctttctta 
42961 tttttctctc tctctctgtt tctcactctc tctctctcta tatatatata tgtatatacg 
43021 tacgtatata cctatatgta tatacatata cacacacaca cacacacaca tatatatatg 
43081 tgtgtgagac agagactcac tctgttgccc aggcttggag tgcagtggtg tggtcctagc 
43141 tcactgcagc ctcaaactcc cgggctcaag ctatcctccc acctcagcct cccaaagagc 
43201 tgggattaca agcaggagtc aatgcacccg gcctcctttc tgatttttaa tgcttattgc 
432 61 ttatgtctag ctctcacaac tagaatgtaa attccacaag gacagggttc ttggtgggtt 
43321 tgttccctac tatatccttg gcacctagaa cattgccttg cccagcacat agtgagtgcc 
43381 caataaaaaa tgtttgagtg aatcaatgag tttgtgcgta catgtgtgca gatacattta 
43441 ctaacatcta ctacttctaa ttaggtgctc agtgtttact agacactatg ctaagtgctt 
43501 tcatctagta tctaattttt attcttcata gctttcctat gggtaggtga catcaggcca 
43561 cttatctttc aggtaaagtg gtctcagagg acatgctgaa agcccatgag cttctcaggg 
43621 acctaaataa atgtttaaaa cctgagaaaa gtcttggctc caaaatgtaa aaactacaga 
43681 atcatccaaa ttaataaatg tttaatcaaa tgtctacaaa gtgtcatcga ttgttaattt 
43741 atgtcattaa ttctctattg gcctctttaa ttattaaatg cagtgttcat aagaatttca 
43801 ttacttttga aaagaatttg tagactagat gttaactctt ggagcacagt catgtatctg 
4 38 61 ttaaccacag gaataccatc agaaaaatgt gtcattaggt gatttcaatg ttgtacaaac 
43921 atcagagagt gtccttacac actctgtgat gtgtagcctg ctacacactt aggctataag 
43981 agatagacta ttgctcctag gctacaaacc tgtacagcac gtgactgtac cgaatactgt 
44041 aggcaattat aatacaataa taagtatttg tgtatctaaa catagctaaa catagaaaag 
44101 gcacagtaaa aatatcatat aaaatattta aaatgtacac ctgtttaggg tacttaccat 
44161 gaatggagct tgcaggactg gaagttgctc tgggtgagtc cgtgagtgag tggtgaatga 
44221 atgtggaggc ctaggacaat actgtacact actgtagact ttaaagacac tgtcacctag 
44281 gctactacac taagtttatt aaaaatatta ttctttggca gggcgcggtg gctcacgcct 
44341 gtaatccctg cactttggga ggccgaggtg ggtgaatcac ctgaggtcag gggctcgaga 
44401 cctgcctggt caacatggtg aaaccccatc tctactaaaa atacaaaaaa ttagccaggc 
444 61 atggtggtgg gcacctgtaa tcccagctac cagggagact gaggcaagag aatcacttga 
44521 acctgagagg cggaggttgt agtgagccga gattgtgcca ttgcactcca gtctaggcaa 
44581 caagagcaaa actctgtctc aaaaaaaaag tttttcttca gtaataaatt agccttagct 
44641 ttctacaact ttatgaactt taaaattttt tttaaacttt ttgacttttt ataataacac 
44701 ttagcttaaa acacaaacac attatgcagc tatacaaaaa tattttcttt ttttgtatcc 
44761 ttattctata aactttttat ttttcaatta ttttattttt acttttaaaa cctttttgtt 
44821 aaaaactaag acacaaatac acacattagc ctaaacctac atagggtcag gaccatcaat 
44881 atcactgtct tgcacctcta caccttgtcc cactggaagt tcttcatagg caacaacacg 
44941 catggagctg tcacctgcta ttgcaacaat gctttttttc tttttttttt tttgagacag 
45001 agtcttactc tgtcgcccag gctggagtgc agtggcacga tctcagctca ctgcagcctc 
450 61 cacctccaag gttcaaggga tcctcaagcc tcagcctccc aagtagccgg gagtacaggc 
45121 acgcgctacc atgcccagcg acggggtttc gccgtattgg ccaagctggt ctcgaactcc 
45181 tgacctcagg tgatccacct gcctcggcct cccaaagtgc tgggattaca ggcgtgagcc 
45241 accacgccca gcggacaatg ctttcttctg caatctctcc taaaggacct gcctgaggca 
45301 cttcttgaag aagtgtccgt cttttcagaa gtatgtccat ggtggtttgc caagtttgtt 
45361 tctttcttcc gtcatagatt tgcatgagta atgctttgtg tcagctaaaa tgttacatcg 
45421 gctatgacgt cactaggtga taggaatttg tcagctccat tataatccta tgggaccgcc 
45481 atcggatacg cagcccatca ctgacctgag acgtcgttat ttagggtgtg actgtacttt 
45541 aagaatgcaa atgaataccc agggagggct gagaacgcgt aggtaattac accataaatg 
45601 aattactctt agccaagtaa tttccaaggc aaacatacaa aaatcacctc gtgttacctg 
45661 acagtgctat gttatattta acgtaagaaa tctgtgtatt ttaatattta ataaggtgtg 
45721 ggaaggaact tccaaaggta atagcatctg gtcctagcaa ggtcttaaaa cgccgtttga 
45781 tttcagaatg cctcattttg tagatttaat ccagaatctg cagtttctgg cgacgcagta 
45841 gtccgtctcc cccagtttct cctggccaaa gcctcccacc ttcctctcta cccccacaac 
45901 cctgtcaagc gcacctggac caggtacaac aggggtgtgt gtgtgagtgt gagtgtgtgt 
45961 gtgaatgcat ttgggaaagg ctaggcaggg tgaatattcc ctagaccccg ctcttcaccg 
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46021 tcactctact acagcagctc actgccctgc cccgcccctc cccggccctg gaaagcagcc 

46081 tctggaaaga ggaaaccagc tatctcccgt gttgccacaa gatggcacca caagctcggg 

4 6141 actggctttc tttgcgttcc cgtcagaaaa aaacgagagc tctgacctag gagccgaggc 

4 6201 tcccagggag acctctggac gccactcccc gggctgcttc tcctcctcgg ggtgactcgg 

46261 gccctctgga gtgacctgca tagctttgtg gttcgggctc ccatggggcc cagaagccag 

46321 catggagact tagggcttct cttgggccac ttttctcctc atacccagca tgcagaccaa 

46381 ggttggggat gaattctgaa cgtggggcag agtccctgtc cccagagcaa ctctgagagc 

46441 accttgccct tcttcccagg gcacaggcac cagccttcct ccccagctca gtccctgctt 

46501 ctttctaaga caggttcttg ctctgtcgcc caggctggag tgcagtggtg caattatggc 

46561 tcactgcagc ctcgacctcc tcctggtgag aggtgacagc gcgcctgcag ccctcgctct 

46621 cggcgcctcc tcggccttgg tgcccactct ggccgcgctt gaggagccct tcagcccact 

4 6681 gctgcactgt gggagcccct ttctgggctg gccaaggctg gagccggctc ccttagcttg 

46741 cggggaggtg tggagggaga gccgcgggcg ggaaccgggg ctgcgcgcgg cacttgctgg 

4 6801 ccagcgcgag ttccgggtgg gcgtgggctc cgcgggcccc gcactcggtg cggccggccg 

46861 gccggcccgc aagccccggg cagtgagggt cttagcacct gggccagcag ctgctgtgct 

46921 cgatttctcg ccaggcctta gctgccttcc cgcggggcag ggctcaagac ctgcagcccg 

4 6981 ccatgcctga gcctcccccc agctccgtgg gctcctgtgc ggcccaagcc tccgcgatga 

47041 gcgccgcccc ctgctccatg gagcccaatc ccatcgacca cccaagaact gaggagtgca 

47101 ggcacacggc gcgggactgg caggcagttc cacctgcagc ccccgtgtgg gatccactgg 

47161 gtgaagccag ctgggctcct gagtctgttg gggacttgga gaacctttat gtctagctaa 

47221 gggattgtaa atacaccaat cggcagtctg tatctagctc aaggtttgta aacacaccaa 

47281 tcagcaccct gtgtctagct cagggtttgt gaatgcacca attgacactc tgtatctacc 

47341 tactctgctg gggacttgga gaacttttgt gtctacactc tgtatctaac taatctagtg 

47401 gggacatgga gaactttcgt gcctagctca gggattgtaa acgcaccaat cagcaccctg 

47461 tcaaaatgga ccaatcagct ctctgtaaaa tgggccaatc ggctctctgt aaaatggacc 

47521 aatcagcagg atgtgggtgg ggccagataa gagaataaaa gcaggcttgc ccaagctggc 

47581 agtgacaact cgctgaggcc cagtttacgt tggcgaagct ttgttctttc actctttgcg 

47641 ataaatcttg ttgttgttca ccgtttgggt ccgcgctgcc tttatgagcc gtaacactca 

47701 accgcgaaag tctgtagctt cactcctgaa gctagcgaga ccacgaaccc accgggaaga 

47761 agaaaaaact ccagacgcac cgccttcaga gctgtaacac tcactgggaa ggtctgtggt 

47821 ttcagtcctg agcccgtgag accacagacc gaccagtggg aagaaattcc gcacacatct 

47881 gaacatcaaa agtaacagac tctggatagg ccgcgtttaa aaactataac acttaccacg 

47941 agcatccgtg gcttcattct tgaagttagt gagaccgaga acccattaat tcccgaaaca 

4 8001 cactgggcgc aaatcttccc ttctcagttt tccaagtagc tgggactaca ggcgccaacc 

48061 accatgcctg gctaattttt tttgtatttt tagtagagat ggggtttcac tgtgttaacc 

48121 aagatggtct caatctgacc tcgtgattca cccgcctcgg attcccaaag tgctgggctt 

48181 acaggtgtga gcccgcacac ctggccacca gttatttttc aattgttctg tttccctgtt 

48241 cttgccttac taagaaagta attttgaaat gaccgatccg ttctttgttt tttgtttctg 

48301 gtttcttcag cttattctgt ctgtaaaacc tgcgtcctct gctccgctcc atgaagacgc 

48361 tcattctgtt ttatagaagt tagtaagtgt gatatatcta ttctttgttt ttgtctatag 

48421 ttcctggctg acagcccata taatcattgt aatttcctag gagactagag tgtgataaga 

48481 gtatctttcc ttaaaatatt tggcctttca tcctttgttc ttgaaacagc tctggagcag 

48541 ctccagagta agcataaagg tgaaagatgg gccSggcgga gtggctcacg tttgtaatcc 

48601 cggcactttg ggaggccaag gtggcagata acgaggtcag gagttcgaga ccagcctgac 

48661 caacatggtg aaaccctgtc tctactaaaa atacaaaaat taggtgggcR tggtggtgca 

48721 tacctgtaat cccagctgct caggaggctg aggaggagaa ttgcatgaac tcgggaggca 

48781 gaggttgcag tgagctgaga tcgccactgc actccagcct gggcaacaga gcgaaactcc 

48841 atctcaaaaa aaaaaaaaaa aaagtgaaag tcgggcttgN tgtttggagc cacaactgag 

48901 cttaacgttt ataaccacag gatggatggc tgcttgccag gggatccaac cgtctgctca 

48961 gagccccacc ctccacattc ggggaggaga gaggaaccga aggttgatca ccaatggcca 

49021 gtgatgtaat tgatcatgcc tacataatga aatcgccata aaaacccgta acgactgagt 

49081 tcaggggttt cccaggaagg tggtcttgta tggaagattt tgtattcggg gatggaagct 

49141 tttgtatttg aggcccttcc agagtgtgcc ccgtttatgt cttcatctgg cttttcattt 

49201 gtatccttta aaatatgctt tatgataaac tgctaaacgt aagcaaatgc ttccctgcat 

49261 tctgtgaggt gctctagcaa attaatcaaa cccaagaaga gggtcatgag aatcctgatt 

49321 tatagccagt tggccagaag tacaggtaat acaacctggg gcttgtaatt ggcactggaa 

4 9381 gtgggggacg gtcttgtggg actgggatct gacgctatct ccaggtagat agtgttggaa 

49441 ttgaattaag aacacccagc tggtggccac tgcagaactg gctccttgct tgatatgggg 

4 9501 gggtggggga accccacaca tgtggtatca gaagtgtgtt tctggagtat agtaggagaa 

49561 attgagtttg ttttctgctc atacacagag aaacaaaatc actaaagagc aacaaattgt 

4 9621 attctgttca gataatatag tggaagaaat attccactta tagtagtacc aaaaaggata 

4 9681 aagtacttaa gaataaatgt tcagacgata taaaggacat ttcaaaactt ctaaaggaca 

4 9741 caaaagacat caaaacacac catgttcaag gataggaaga ctcaatatca taaagattgt 

49801 cattttcttt tttttttttt tgagatggag tctcgctctg ttgctgggct gggtggagtg 
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49861 


cagtgactca 


atctcggctc 


actgcaacct 


ccaactcccg 


gatgcaagcg 


attctcctgc 


49921 


ctcagcctct 


caagtagctg 


ggactacagg 


tgcatgccac 


cacgcccagc 


taattttcgt 


49981 




aagacggagt 


tttacccatg 


ttggccagaa 


tggtctcaat 


ctcttaacct 


50041 


cgtgatccac 


ctgcctcagc 


ctcccaaagt 


gctgggatta 


caggcctggg 


ccaccatgct 


50101 




ttacaatttt 


ctatgagtta 


cttgacacat 


ttaatataat 




50161 


atacaatatt 


ctttttaaaa 




ggtYattcta 


aagttcattg 


aaaaaacaaa 


50221 


cactagtcag 


ataaagacac 


tgacagtatt 




aactacacca 


gg taattct;a 


50281 


aagttcattg 




cactagtcag 


ccatggtaag 


tggcttgcat 


ctgtagtccc 


50341 


agctacttgg 


gaggccaagg 


taggaggatc 


acttgaaccc 


aggaatttga 


ggctgcagta 


50401 


agctatgatc 


acacctgtga 


atagccacta 


cactccagcc 


tgggcaacat 


agcaagactc 


50461 


tgtctcttaa 


aacaaaaaaa 


ggcagaaggt 


ctttcttaag 


aagcattaaa 


aagaattcct 


50521 


cctatagata 


tttaacattt 


tatggcaccc 


caataattaa 


agtggtccta 


gagaatggat 


50581 


aaacattagc 


ccaatggaac 


agagcagaaa 


gccccactat 






50641 


catggtgttg 


aaaaaagggg 


gatcaatatt 


ttatacttta 


tacttattta 


aattccaaat 


50701 


gagtttacaa 


ttttacaagt 


aaaaaataaa 


agagaataca 


ttaaattctg 




50761 


agaatggagg 


ttttttttac 


ttatgactca 






atttatcaat 


50821 


tcaaatacat 


ttttaaaatt 


tcatgagaaa 


acattataag 


caaagacaaa 


atgcaaacca 


50881 


acaaattggg 


tgaaaaattt 






ctaatcttcc 




50941 


agagctccca 




acagaaatag 


aaacaaccag 


cactagaaaa 


atgaacaaag 


51001 


tagataaaat 


aacagtttgt 


agaaaaggag 


acacatggct 


cttaaacata 


ttagaagatg 


51061 


ctcaacctca 


ctcaaaataa 


cacaaaagca 


aatgaaaagg 


tttctaggta 




51121 


gaaaagatac 




aaagtgctgg 


aacgattgga 


tatcaccatg 


aaaaaaaaga 


51181 


acgtcaactt 


ttacttcaca 


ccatatacaa 


aaattaattc 


gaaaatggat 


cacaggtcag 


51241 


gcaaggtgtc 


tcatgcctat 


aattccagca 


ctttgagagg 


ccaaggcagg 


tatataactt 


51301 


gagctcaggt 


gtttgagacc 


agcctgggca 


atgtggcaaa 


accctgtttc 


tacaaaaaat 


51361 


ataaaaatta 


gccaggtttg 


gtaatgtata 


cctataatgc 


caactacttg 


ggaggctgag 


51421 


tggggaggat 


tgcttgagcc 


caggaggttg 


aggctgcagt 


gagccaggat 




51481 


cactcagcct 


aggcaacgta 


tggagagtct 


ctctctctct 


tttttctttc 


tttcttcttc 


51541 


ttttaagaga 


tcaggtcttg 


ctgtgttgtc 


caggctggcc 


tcgaacttct 


gggctcaact 


51601 


gatcctccct 


tagcctccca 


agtacctggg 


aatataggca 


tgtgtcactg 


catccagcta 


51661 


tactaagaac 


ttttaaagct 


caacaatatt 


aatagcccat 


ttcttaaata 


agcaaaatat 


51721 


tgaacagata 


gttcacaaaa 


gaagacacgt 


gcccaataag 




gtggctcaac 


51781 


attgtcagtc 


acacctgtta 


gagtggctaa 




actgactata 


ccgcatgttg 


51841 


acaggaccac 


tttggaaatg 


tttgacagtt 


tttcaatcca 




gtatttaccc 


51901 


agatgaaaat 




acaaagactt 


gtacacagat 


gtctggagga 


gctttattta 


51961 




ctgaaaacta 


ctcaaatgtt 






cattgtgcct 


52021 


ctatctagac 


aatggaatgt 


gttggcaata 


caacaaacta 


cagatacaca 


gaataacatg 


52081 


tattactctc 


aaaaccatta 


cagtgagggg 


gaaaaagcta 


gacacagaag 


agtactgtgc 


52141 


actcatttca 


ttcatatgaa 


atgctagaaa 


agtgaaatgt 


gatcagcggt 


tatggaaagg 


52201 


tcagtggctg 


ctcaaagctg 


gaggtggcaa 


gcactgacgg 


gaagtgacgt 


ggagaacttt 


52261 


gtgagtggat 


gggaatgttt 


tgtatttgat 


tgtagggggL 


ggtggttact 


caggtgttca 


52321 


catttgtcaa 


agcacctcag 


atgacacttt 


ttattttatc 


tttatttatt 


taattttgag 


52381 


atggagtctc 


actctgttgc 


ccaggctaaa 


gtgcagtggc 


atgatctcaa 


ctcactgcaa 


52441 


cttccacctc 


ctgggttcaa 


gcaattctcc 


tgtctcagcc 


tcccgagtag 


ctgggactac 


52501 


agccgtgtac 


caccatgcct 


ggctaaattt 


tgtattttta 


gtagagatgg 


ggtttcacca 


52561 


tatcggtcag 


gctggtctca 


aactcctgac 


ctcaggtgat 


ccacctgcct 




52621 


aagtgctggg 


attagaggcg 


caagccagcc 




ttttaaaagg 


gtgtttgttg 


52681 


tatgtaaatt 




aaaatatgta 


aatgctaggg 


gaagagaaac 




52741 


caaaccctgt 


tctttgctgg 




ccaagactta 


caaagcaata 


aacaattgga 


52801 




gctgggctag 


atggctcatg 


cctgtaatcc 


tagcagttag 


cgggccaggg 


52861 


ccaggtggga 




aggccaggag 


ttagagacca 


gcttgagaag 


gccctgtctc 


52921 




aaaaaaaaaa 




catggtgatc 


ctttaagcct 


gggaggttga 


52981 


ggctgcagtg 


agccacaatc 


actgcactgc 


actccagcct 


gggagacaga 


gtgagaccct 


53041 


gtctcaaaac 


aaacaaacaa 


aaaacaaaaa 


aataacttga 


acaataaaca 


aaaaaattac 


53101 


actgagatac 


aaattttcac 


tttccagaat 


gtcaaaagac 


ccaaaagttt 


aataacacag 


53161 


tgtattgaca 


tgactatgag 


aaaaaaacac 


cactgacaat 


gggagtgtaa 


attggtataa 


53221 


tccccagaga 


aggtattctg 


gcaatattta 


ctaaattata 


aatgctttga 


tttagcaatt 


53281 


ccacttctag 


gattttatct 


tatagataaa 


ctctaccaca 


aatagcacat 


gttaaaggtt 


53341 


attcattgca 


aaagtattta 


aaatagcaaa 


acacaagaaa 


taatcaaaat 


gtctatcggt 


53401 


ccacgacagg 


ttgaataatt 


tatgatacat 


ccatactgtg 


gaatcctatg 


taagtacaag 


53461 


aaagcacagg 


gaaaggctgt 


ctgtggtaac 


atggaaagat 


cctcagtggg 


taatgttaag 


53521 


tgaaaaaggc 


aacattgtgt 


ttctatgttg 


ccatttgtat 


aaaaacagga 




53581 


cccagaagat 


acatatttgg 


attttcttgc 


atatattttt 


ttttaaaaaa 


caaaaccttc 


53641 


aggaagaatt 


accaagaaac 


taatcgcagg 


ggatggggga 


aggcatggga 


aatatgtgtg 
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53701 


gagggagaat 


tttcataata 


tgctttccta 


tctttttaaa 


tgtttagcca 


accaaaattt 


53761 


aaatattggc 


tgggtacagt 


ggctcacacc 


tgtaatccca 


gcactttggg 


aggctgtggt 


53821 


gggaggatcc 


tgcgagccca 


ggagttcaag 


accagcctga 


gcaacatggg 


gagacatcct 


53881 


tatctctaca 


aaagagattt 


taaaaattag 


ccggttgtgg 


tggcacaacc 


tgtggtccca 


53941 


gctactcagg 


aagctgaggc 


aagaggatcg 


tttgagcccc 


agagttcaag 


gctacagtga 


54001 


gctatgatca 


tgccactgca 


ctccagcctg 


ggtgatagag 


caagacggtc 


taaaaaattt 


54061 


tttttaaatg 


cttaaaaata 


aggccaggtg 


cggtggctca 


cacctataat 


cccagcactt 


54121 


tgggaggcct 


aggcaggcag 


atcacttgag 


gtcaggagtt 


cgagaccagc 


ctggtcaaca 


54181 


tggtgaaatc 


ccatctctac 


taaaaataca 


aaaattaacc 


aggtgtggtg 


gtatgcgcct 


54241 


ataatcctgg 


ctactcaggt 


gtctgaggca 


ggagaatcac 


ttgaatccgg 


gaggtagagg 


54301 


ttgcagtgag 


ctgagattgt 


actgtactct 


aacatgggca 


acagagtaag 


actcttgttt 


54361 


caaaaaaaaa 


taaaatactt 


ttcaataaca 


tcaaaataac 


acattatata 


ttaatatatt 


54421 


aactaggata 


cttaaactat 


tatcattatt 


caccaggtta 


tcttgaagaa 


aaatataata 


54481 


agaagtgtct 


agtccggtat 


aaggacatat 


ttggcacaca 


gtaatggtta 


ctatttctat 


54541 


accctgcccc 


tcaaatgccc 


gcacacaacc 


tgtctggtac 


ttcaggttct 


agttccccga 


54601 


agcccagttg 


cctgactgcc 


tcttccagct 


gtgcccttgc 


agggacttct 


cctctgctga 


54661 


atgattttcc 


ccatctcttc 


ttattgtcca 


cctacttggt 


agctgggatg 


tggaggacat 


54721 


cacctcctca 


ggaaagcctt 


ctctgattga 


cacacaccct 


cctcctccct 


cttcacaccg 


54781 


accctttagg 


tggcccttgt 


ccttcctccc 


ctgtggactg 


cagggtctgc 


tcagtcctct 


54841 


gtagtcctgg 


agtgctggcc 


aaggatcgag 


ctcccctcca 


cagggtgggg 


attcatggca 


54901 


ggggcaggcc 


ttactctcca 


cctacacaga 


catccagaaa 


agtttcggtt 


tcccctaaac 


54961 


gttatgttga 


tcttcccatg 


ctcacaaaga 


agagtttggg 


tttcccctaa 


gttgtgatct 


55021 


catttttcct 


gtcttcccta 


ccctccagcc 


ctaccccagc 


caaggggccg 


tgccagcttt 


55081 


catggtgaag 


atgcctgggg 


tttcctgggc 


agcccttcat 


atactgtgta 


atagcaatgg 


55141 


aaggaatcca 


caggtgaatg 


ctgatgcagg 


aagctcccag 


tccagcaggg 


agggcagcca 


55201 


tatatgcaag 


gagcagaaac 


acacaatgtg 


gaatgggtgc 


agagagccag 


gcaagggcac 


55261 


agaggacaag 


tctcactggg 


cctcaaaggg 


tggccacagt 


gtggctgcgg 


ggattggagg 


55321 


gcaggctttg 


gaacagacag 


cctcagctag 


aaagccctgg 


gagggcccat 


gagaggcctc 


55381 


caagtaggca 


aaggggcaac 


agcdggtgca 


gcagcctggg 


actctaggaa 


ggggccctgg 


55441 


aaacctgaac 


ctcaatggcc 


atggcagtga 


cagaggggtc 


tgtgctgggc 


tttagggagg 


55501 


tgcctcaggc 


aatgtggagg 


acctccagga 


ggcgggacaa 


ggcagtgtct 


ggcaaaggca 


55561 


gggacagaca 


gcaaacaaga 


cagagccagg 




gggcagagac 


cccttggggg 


55621 


agagggaagt 


tgcggtgcca 


caggacaggc 


tgggggctgt 


tcttaagggg 


aggctttgat 


55681 


ttttgtggtt 


ttgtttttcc 


cagaagtctc 


tccaaggagt 


aagattcctt 


tcttaggact 


55741 


caagaagtca 


gaggccccct 


tctctggggc 


ccctggggtt 


tgggcgagag 


tactggagca 


55801 


gaaagcaggg 


ctgggctggg 


cctggggcca 


gacctcaatg 


actgtttcct 


tcccgtcagc 


55861 


gagcggagaa 


gcagtgacag 


agtgtaccag 


gaggggaagc 


tgacggtggc 


cccaactcct 


55921 


ctcttgaatg 


ggatatgacc 


accccacctg 




tttgcaggac 


actctggcac 


55981 


actcatgcct 


tcctttcctg 


gtgaacctgt 


atcccactac 


aaagaggaac 


agaactcccc 


56041 


acccagcccc 


acccttgctt 


ccaggggctt 


tgagacactc 


aggagaagga 


gcttcaaata 


56101 


ttgtgagggt 


ctgtctgtgt 


cagccaccag 


gatgtcaatc 


cctgcctggg 


ctggcagcat 


56161 


ggaccttgtg 


gaccctccta 


gcccacccca 


tgcccccagg 


agccccgctt 


ggcttcttct 


56221 


cttttataca 


ttgtaaacac 


cacatttatt 


tgtctgaggc 


ttgcaaacct 


ctggtaagaa 


56281 


gcacagaacg 


cagggctctc 


cttcatgctg 


ccctgggccc 


cagctcgcca 


ggcatgcagg 


56341 


acRgagctgg 


cagatgagtc 


agaaatcttt 


gggagcagcg 


ccagggaagc 


agcaggccct 


56401 


gctccttccc 


atgcccaatc 


ccgccagcac 


gggcctggac 


tgcagccagg 


aaggYgggcc 


56461 


agccaggatc 


cccaggtaac 


ttcgccacag 


ggacctcttc 


ttggagctgc 


cttcccttcc 


56521 


ctccccatcc 


ctctccaatc 


cccgcagagc 


ttagagcctg 


ggccacatgc 


ttggtccctc 


56581 


acacaaggac 


caaaccagct 


gctgtcaggc 


tgtttctgtg 


ggtcctgtct 


ctccagtcag 


56641 


gaagccagca 


gggcagggca 


ggcctggctc 


tcctcctgga 


atcacaccgt 


gcacccagct 


56701 


cagcgctggg 


cactcagctg 


gggaccggRa 


tggacaaagc 


cttgtccaga 


gaaccactRt 


56761 


aggggagacg 


tgcatggcag 


ccggactcag 


cctcctgcag 


cctccattca 


tgggctcttg 


56821 


gctgggcctg 


aaatttgtta 


gggcctcaac 


tctctgtggt 


gcagatgaac 


acctcctcct 


56881 


ccaagaggcc 


cctcRggctt 


ggtgccaggc 


ttgggactgg 


gctctggaaa 


gtcagccaag 


56941 


gctgctactt 


caaggccctg 


aggacagcct 


ccagcttcat 


ggccatagcc 


aggtcgccct 


57001 


tcaccttcag 


ccgtccactc 


atgtaggccc 


ccaggSgccg 


cagctctctg 


catagcaggg 


57061 


cccgcaggtc 


tgcctcggcc 


atctccacca 


ccacatcagg 


gatgccatca 


ggcaccccgt 


57121 


gtcccactct 


tcctcgtcct 


gtggggcaaa 


agaaaaccga 


gtgtcagtag 


gggaatggag 


57181 


gaacgtgaag 


gagatctatg 


ggggtgggag 


gggctggtat 


ttcccattgg 


gaggagagta 


57241 


ctggttaaga 


gtttgggttc 


taataccctg 


ggtttgagtc 


ttattggctg 


tgtgaactct 


57301 


tggatcctca 


gtttccaaat 


ctgtgatgat 


aattccttta 


gagatgacaa 


ttcctaaagc 


57361 


ataggctcat 


ggtgagaagt 


gggtgagata 


atgtacaaaa 


agtacttggc 


acagagcctg 


57421 


acaggcagca 


ggcctgtaac 


acgggcaggc 


ctcttggtat 


tggaagcctg 


gctgcattgt 


57481 


cctgcggatg 


gcggggagac 


cagggcatag 


ttaatgcctg 


gaaatggtgt 


ctgagcccct 
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57541 gcctgccatg ggttcacccc aaattattgg caggagcagg gggcagtcta cgagagcacc 

57 601 actggggtag gtaacaagaa acctagcaag ctggatggga aggagaggca aggagggcag 

57661 cggcacctgt agtgaggtcc aggaagtagg cgctttgggt gScgctgggc aggacgacat 

57721 tgaactggta gcaggccccg acttggctga ccagggcctc agacaggaag ggctgtagag 

57781 cagtcagtag cccctccgcc agaggctgct tcggactgga cctggcacca acttgagggg 

57841 caggtggctc aacttcactc accatctcca cggtgtctgc tgggggtggc caacagggtt 

57 901 ggggaaggag gcagagagga ggtcatcgtg ttgccaaggt caggaccact cactgtggcc 

57961 tctgcacctt ttgtggcagt ttcctcttag atccccttca ggcctctgtt caacttcctc 

58021 ctctaccaga aaggtgcccc tgagttttca gcctaaactg caaactcagt ttctaaacta 

58081 ctccagcctc agatataaaa ttctttccag ctgcccttct ggtgatgtcg cctcctccca 

58141 tggaggctgc caatggcctc tacacactca gacacctggc ctcctctcac tgccttggct 

58201 gtggtcagtg tgggctgaac atctgtgcag ggtgtgtact gcacagagct gctgggatag 

582 61 tgagcaaagt ctgtgctggc accaagctgg taaacacccc cgctctcctc cccagggctc 

58321 ctcacctggc cccggggacg gggcacctcc tgccattgag ttcatgcttc ctcccaggaa 

58381 gtgcagggcc agctgctgga gggtgctgtc caggttgggc ccagctgggc tgtcctgggg 

584 41 cggctggagc acggcctcca ctgccagctc cacgcggtct acctccagcc cccaggccct 

58501 ggtcacatcg ttgatctcca gctggaggac agtgtgagga gaaatgtaat taattcaaca 

58561 aacctttcct gagcaccttc tttgggcaga ctgtgtggcc gtgcatggac atggaggcac 

58621 cacaccgccc ttgagacact cctagcctgg gaacacaggc agagggcaat gacctttcag 

58681 ctgtggtaag tgccaagaca gaagcaaggc ctgtggtgag cccccagcag aggagggtgg 

58741 tgccagcagg agggagtcct caggtggagg aggacccttc cagcaacagg aacagcatgt 

58801 gcaaaacccc agacaagaaa acctggcatg ttcgtggagc tgcgaggaac cagagttcca 

58861 tttagctgga ccctcacatg tcggctgagg actggagaca gctgaggggt cagaggtggg 

58921 gtgtttctgc ttactttgat ttattctgag gcaacaaaga gccccaggga ggagtttgag 

58981 cagggaggtg atacagcaga cttgctttaa ggcaagatcc tcctggctgc tgtggatgct 

59041 ggattatagg gggctgaggg gagggatgga gaccaaggaa gacattgttt caaaatacag 

59101 ccaaggaatg atgcagctct ggcgagggtg gaggggagct gtgaagccaa gatccactga 

59161 gggaggcatg cctctatcaa ctgtactgag ccacaacagg gcactagaga agtgcaagca 

59221 ccaggctcgg ggctgcctcg atgtgtgcaa tgatatgaga gggggcggga gtggggagga 

59281 gtcaggctcc tgaatggatg agtgtggcat tcactagaga ggacacacgg gggtgggaag 

59341 ggagggatgg caactttttt tttttttttt actactgtaa gcttgaggtg tctgtggggc 

59401 agtcaattgt ccagtaggca gctggagaaa tggcccaggg tacagaagca tcagggctag 

594 61 ggcaggacat tgtgaataat cagcatccac aggcagcaga cagcccagat ggatgagctc 

59521 tcccagggag gtcacagatg agaagaggcc agtgatgaaa ccctggaaac tcaagggcag 

59581 gagaataagt ggcagtaacc agggatgaca gggaaggagg aagtacaggg ggttctgggg 

59641 gctgggggct gggtcgacca tgtcaaatgc tgccaccagg tgatgtaagg gaagggctga 

59701 gaggtgccca ctgggctggc atgtgggagg tcactgtgat gttggccagc gctgtcttgg 

597 61 gagcccaagg aggccaggat gaaggatgta ggggcagggg ctgggagcat ggatgaaagt 

59821 cttgcagaag aaaaggggag aaagggagtg ggagctagag ggcactgtgg caaagggagg 

59881 gcacatttct acacagaaag gagaggtgac agagagagag tgcatggagt ggagggaagg 

59941 catcctggga tagcaggggg cccacagcac tgcgcagtac agggatgagc ctcagagagg 

60001 ggaggcagaa gggcaaggag gcaggaaagc agcacagagg caggtgggtt tgaaggggtg 

60061 aaactggagg aagcagagtg ctcatcctag agtttttctc ctgagtgtta ggaggcaagg 

60121 cctgctgcag agagcaatga gcagtggtgg ggctggagga gggcagtgaa gggctgaggc 

60181 agctggcctg gagcactggc aggtaaggag tggtaactgg ctaaggaagg tccagcaagt 

60241 gagaggtggg gactctgatt tctctagaag aaaatcaggc aaaaaggggc atgtgaataa 

60301 gtgtacgcct gaaccagggc ctgagggcgg tgtgctggac ctcctgaggt tctgtctcaa 

60361 ccacaggcac agctctcact ctaccaggtg ctcactcagt ctgggaaatg ggacttaaag 

60421 gactctcaca tcctggtgtg gaactgacct ccccaaactg cctgtctcac atcaaaacaa 

60481 tgtgcaacaa gactgagatc agttttctct tcctaaaggt gaattaacac ggggcatggt 

60541 tttatgaata aaagttgtta tccacttgct atctgagttg tgttagatca agcactggat 

60601 tgaggggcga tggtgggatg gaggcaggtg gtctagctat ggctcagctc tgcccttgac 

60661 catagctctc agaggcaagt caaattattt cttagcctta gcttcctccc tccaaaataa 

60721 aacagtagta ccgacttgca gcaaaaaatg tcaagctcag aaatgctggg ccagacaaaa 

60781 ggactttgta aaccataaac tgctaagcac gtaagagcta ctgttaggat ctcaaatagt 

60841 atttcctcag gaatttcccc tcgctgcttc cagtgggacc tccaggactg gcatttatcc 

60901 cattcccccg actgtcctct aaccttgatt ccccagggca aagcagagcc aagaggaatg 

60961 gggagaaatg tcacctacat tcccctgtca ggacacaaga ggaagcacaa gttgagtgtg 

61021 gctgcagggg acacaactct gcatgtgtat ttatttctac cccatcttgt agcagaagag 

61081 atttagggca aactccaata tacacatgga gaagaggcag gaaaaagatc caaatgtcct 

61141 catgttcctt tgttctgttc caaacaagga aacaaaaatc acaagcatgc acacgctgca 

61201 tggtgagcct ggaattcccc agcaggtgac tgggctggga gggtccctgc tccatcaccc 

61261 atctgcctgc cccatgagtc aggcccggaa tgagagctgt agaagccagt gtcatcatgg 

61321 cagagcagtg aggggtaaaa actaaggggc agaccccaag aatgtctgcc ggggccactt 
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61381 cctcttctca gggacaagtt tgcccaggat cgttatggtc tacgcccacc tgccattcct 

61441 caactcatgg ccccacccag gcactggctc ttcaaaggtg gttacactat tgggacatat 

61501 ggtaaactga ggcccagagt ggtctgactc ttttctcaaa gtgacctggc aggtggagcc 

61561 aggccggtgc cacccctcaa gctccgtctt gtgaggggct gcctaccaga agctggtcgc 

61621 tgatcttgag cttctccatc tggatctccc gcagcggcct cttgagcagg gccttggtca 

61681 tggcgttctg ggctgtcatg cgtgtggctg tgttcaggtc tttcacagtc atcaccgaca 

61741 gcaccgggtc ccagatgcga aactggacat cggctcccac ggacagcaca gccccgtcct 

61801 tagaggccag ctgttggggg aggccatgag agagagacac tcaaggggct gggggtgcag 

61861 ggaggtcagg cccactgggg ccacccagct tgaaccacct gcttggcagc tagctcctca 

61921 agggcaaatg gtgtcaccaa gtatgtaggg ttaggtgtat gaagcaagga tgtcctccta 

61981 gcttccatca attttctggt ctcttcttcc cccttccccc ctcagatggt gactcacagg 

62041 ctgaggtcct ggcaccacag tacattctgg acaggccccc agttcctctg tcaaggcagc 

62101 tgagaagccc ctcaccttgc agggagggac gttgaaggct cgtgtcctca gatccaccct 

62161 ctgaaaggag tcaatgaagg gcaagagcag aaccatgcca ggtccctggg gggtgcggat 

62221 ccggcccagg cggaacacaa tcatccgctc gtaggtgggc acaatctgtc cacaatggca 

62281 agggaaagag ttgaaagtgg tcagcctagg ctggccaatg ctgtctgcct aggtcccttc 

62341 ctcacttctc tcctcctcac ctgggtcaca gttaggtatc cctagcactg tttccagatg 

62401 agaaaaccaa ggctcaggga agctaagtga ctgctcaaaa attgcatagc cctaagtgaa 

624 61 atagtgaaga tttgaatgca gttctgaata actccaaagg ccatgtgtct taacYactgc 

62521 actgtattga cttgatcctt agagaaactt ttcatctctg tggtctgaag ttagacatga 

62581 ctcataccag gaaactgtct gtccttggat tagttaggag aaaaggctSg gctgccctaa 

62641 cagcaccccc ggggaaaggg ctttgtcaac tttaggtccc tggacctcct agagaagtag 

62701 tgatgtccaa attgagaaat gaaggcccag agaggcaaag aaacctgttc aaggtcacat 

62761 ggcatttgtt tctgtggcag ttttagaact aggatataag gccatttaag gacccccttg 

62821 cagaccacac caaacccaga ggttttctag agagggactg ttgcctaggg ctacacaaag 

62881 ggcaaggcct ccttgggctt ccaccttccc ccagctttca cgtgcgatgc tgaactatag 

62941 ctccatggtt catccttttc ccactgtacc accccttatg gaaaatgagg cctgaattcc 

63001 tattatgcac taccagctgg gctaagttgg gtgttttcat ttctaattta ttctaaccca 

63061 aagagaagat aatttggcaa agacatctgc gtgtacctta aagccagtgt ccagatccca 

63121 ggacttagga gtttgggact tgcttctacc ccctactggc tcccagtatg actttagaca 

63181 agcccaagcc ttagtttcct cccctgacca atgtgaatga atggttcttg cctagcccat 

63241 tacacaaagg ggtaataata tttagggaaa ggggacagag gataggcaaa ttt'attcatc 

63301 aatgccaaag ctctcagtgt ggcccaacca ccctgggggc tgacccagcc agccttacct 

63361 tcagggcaaa ccagccagaa atggggaagg tgaccaacag cagcaagaac cccaggaaac 

63421 tgatgaggcc atgacagagg caggagggcc agctctgggg tacatctgca ggtgagagca 

63481 gaggtggtca actggacctg Nacgacagct gccaagcgga gtgaacttgg gcaagtgtac 

63541 cttacgYcca ccttcccctc gagaggctcc ttccttctca gggctctcaa tctggctcct 

63601 tgcctaatat tcccgtatct ttgggcagct gcaagttagg gtctgttccc tcctcccata 

63661 catcaacact catttgtccc aagtccaaca accctcacaa ggccttattc tctgctaggc 

63721 aacagccatt caatctcaga atccagtccg cgtgatgatg ctctcctcac tggactgagt 

63781 aggggtcaat cctctcgttt aatttatatt gcctacccat acctggcatg gagccaggag 

63841 cacctgggca tctgtaaaca tgcactgaat actgctggca aaacacattc ctcctatacc 

63901 atcagcccca gaagtgtgct ttccaggagt ccttatgaag atgatgcctt agcctacagg 

63961 gataaatcat aaatagctta tcaacgggag ccacagatga ggaattagat tattattttc 

64021 tattccacac ccaactttaa tgccttaatg accattaaaa aatgcctatt tcacgagatg 

64081 gcgccactgc actccagcct gggggacaga gcgagactcc atctcaaaaa aacaacaaac 

64141 aacaaaaaac aaaaacaaaa aaaaaccctg cctatttcaa ttcaagaaaa ttgttagggg 

64201 tcggggtcag gggcagggct agaaagatga ggcttatcca agccaaatgt cctggcccct 

64261 ggagattcag gagcccaagt tgggagcaaa gccgagacag ctccagaatc tgggatgagg 

64321 ttatttgccg ctttcctccc aaccctggac aggaagcagt cgggagccct gctccattct 

64381 tccaggaagc cctgccctct gggctaagcc ccagagcact gaggctccac tttgtgcctg 

64441 gctctgatcc accaggcctc tcaagagact tctggatagg gagagctttc aggacaggaa 

64501 ggccagggag ggatcaaatc caaggttagg cggttaggct gaacagcgtg ggatctggcc 

64561 tgtaggccaa aggagccaca gaagactttg agggcaagac agaagcaggg cagatccaac 

64621 aggcagctga ggacctgtca ttttggcctg cacatccagg agatgcctag ttcccgggct 

64681 tctagaggtg ccccctaggg cgaaaattct tccatttccc tgcagcaggt gcctttaggg 

64741 tgctggtggc ctcctctgcc tagacctcgg tttcttctat gcgaaataga aacctgaaac 

64801 gtcttcccag gcctaaaggg ctgataagag ccgaggacaa atgtggtgag gtgaggtttt 

64861 ggaagatagg agcaaSgctg gctggctctg gggccaaagc cccatgaccc tagggagggc 

64 921 ggatcggcgc tagcaccagg cgccgggtcc agccccctct ccacatcgta tccctttctc 

64 981 agtcccccct cgtagggtgc gacggcaccg ggccggccga ctcctcggag gcagagattc 

65041 gggcctgggg gttgccggcc ggtccccccc ggStccgccg tgccaggcgg ccactcaccg 

65101 gcccctgtcc ccacgccgcc ccgctccggg gacaagcagc ccttctgcga gcccagaaag 

65161 ccgaagctcg actgctggaa gcggtcaaaa tcacccaggg gcagcgcccg gtacccagac 
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65221 ctgccgagca tggcttttga caggagacac gccccgcgcc tccgcgcggc gccctccctg 

65281 gccagtgggc cctacgcggc cccgccctcc tggctgctgc ttccggcttc acccgcgcgg 

65341 ccacccgcgg cggcgcgggc gcaggaagag gaggccggcc ggggcccgct tccgccgtcg 

65401 catggctccc cctgcgctgg gaggaccgaa ctgcagccca gggctactgg gtgtgatcgg 

654 61 cgttcctcgg accccgctgg ggtcatcgcc tcctcccctc ttctcctact cagccctaga 

65521 aaagctggag gggaagctgg gcacggtggc tcactcctat aatccatcaa tttgggagac 

65581 tcaggcagga ggatcgcttg aggccaggaa ttcaggacca tcctgagcaa catagtgaga 

65641 gcccatctct acaaaaaatt tttaaaaatt agcctggcgt gggatgcctg cctgtggtcc 

65701 cagccacttg ggaggctgag gcgggaggat ctcttgagtc caggagtttg aggctgcagt 

657 61 gagctatgat cgtgccactg cactgcagtc ggagcgagag agcaagatct catcagggtt 

65821 tacaggaagc caatcttctc caggatcaag gacatgctat atcagccttc tcagcactcc 

65881 ttctctcaca ctggaggcag gacatgccat atctggactt tgggtttctc tgggacatag 

65941 tctgcaaatt attcctcttt gtgaacccac agcccagcaa gcagggactg gcatagggca 

66001 ggtctcaata cttatttgtt aagtaatggc ctggccaggt caccgtgatc aaggtggagt 

66061 aggaaggcct gaactttggc acaaaaagaa agaagtttca catgcagact tcggggagca 

66121 tgggagtgta aggaagaagg ggatagcaca gagctacatg agggcagggg ccccagagca 

66181 ccacagaggt gaggccctca gtcctgcagg tccagaaaga gcatgcccct tgatccaggt 

66241 acctggaatt aacttgcctc tccagggctt gagaaaacct gaatgcaact cgtgaatttc 

66301 ctttgagaag tgttaacttc caacaggact ttggggtagt ctgggagcag gctatcttcc 

66361 aaagcaagca aagaaatgaa taaagcttcc ccagctctgc ctcctcagcc aatcgcctct 

66421 ggcctccgaa gccccatcct gccatagccc acttccaggt cccttgtgca gatggctgcc 

66481 caccatattt ggctttcatg gactgattct ctaaaggcct gggagtactg accaggctgg 

66541 agggaagggc aggctcctga ggccttacag tccctaggaa gttgcgtatc tgcccaaccc 

66601 ctgctctcca ccctgcagac tgtaaggttt acaagagcca ggccctatca tcatcctttc 

66661 tagtctgttt ctaagttgga acagagtacg gaatgggtac acaggagcca gcacagtggt 

66721 tgcgatggtt taagtttgaa gccggggcgc tgacccagtg aggtcacctg gaactgtgcc 

66781 cctttcccct taccagctgg gagtctgaca tgcttttcca ttggcgaaga cctagctggc 

66841 tctcccctca ccctcttcat acccgctctc cagctctccc cctccctcct gcccccacca 

66901 cctcagatcc accagccttt ccagctgtca ctcaaggcat catcctgctc cctcacctcc 

66961 agtcactggc ttcccaggat ctctgaatca agtccctcct ctgcatccca cagccactgt 

67021 cctagaccag ggcacctgct cctaggttgt cagagtgact gtcccatcat gcacagctga 

67081 tcgtgttgtt ccctggttcc aaatccttca gcaacttccc atcactcaca gaactggttc 

67141 aatctcctYa gctaggatct tgtcctagca cactccttgg gtatcatttc tcatgaattc 

67201 cctcttaaat ctgaaaatgg ccaaaattag ttcccaaaca ggcttttgca agagctatct 

67261 tttctgtttc aagtgtcccc cgtaccccac cacctacaac cctaaatccc tggtgaattt 

67321 ccactgcttt tgcaggtccc agctgtgggc tctcctttcc agaatgtctc cgtttgcagg 

67381 cttgctcttc cattacatct acggctctta gaaagcaggg gctgcgtgtg gctcatcttt 

67441 gtacgcccag ctcccggcag gacgtggcac gaagcagtgc cagtgtgaac ggatgaatgg 

67501 atcaaagccg ggagcagggc tgcccccctg cagctctgcc ctacctctYc cgctttaccg 

67561 taagtcagcg gtaggtctgc agctctccgc ctctacctcc tccccgctct gggcgtgtct 

67621 ttaaaaccca cagtcggcct ctctgccccc tagaaccgcc cccagcttct gtctcacttc 

67681 ctctccagag gcgggccctg agccggcacc tcccctttcg gacagctcaa gggactcagc 

67741 caactggctc acgcctcccc ttcagcttct cttcacgcac tccaagatct aaaccgagaa 

67801 tcgaaactaa gctggggtcc atggagcctg cacccgcccg atctccgagg ccccagcagg 

67861 accccgcccg gccccaggag cccaccatgc ctccccccga gaccccctct gaaggccgcc 

67921 agcccagccc cagccccagc cctacagagg tactattggg ttaggggatg atggggttaa 

67981 gctttgttgg tttgctgtgg tggggagagg cgggaagaga gggtctaacg gaggatttgg 

68041 tcaagtaccc tagagagtga cacaaagcgg gaagtccaga caccagggtc ctgaccgtct 

68101 cgggtggggc agggaaggga gggtaggata gagtagaaaa gaggacacgg aggagttggg 

68161 gcggcctcgc tgggctgcgg tttctccact gagcagttgg gcaaggtgag aagggtcagt 

68221 ggcctccggg cctgggccct tccgcccacc ctcgagccct gcctcaactt tgcctcagat 

68281 gcaggacttc agattaggga ggatggaggt agtacccctg ttgcgctggc ctggagccag 

68341 gggcatgtcc caggcacggc aaaactaaaa ccaacttccc agatccgagg tgagaaactg 

68401 gctcagactg aagaggtatc tttgccaagg cctcccagct catgtggttt ctgcttaagg 

684 61 aagcctcccc aacgaaccct tctcttgcca cacctttcct gcccacctcc cacctccccc 

68521 gacaaaggaa ctacttgggt ttcttgctct gctgcctttc aggccctttt actccccttc 

68581 atgaaagtac agaggacacc gtattacagt aacttttata aacattatta caactaagaa 

68641 taacattact taacaatact aggtaacatt tatgagcact tcaaatgtgc caggtactgt 

68701 attaagcact ttggtttttt tttgttgttg tttgtttgtt ttgctttgtt ttttgtttgt 

68761 ttgtttatct gtttgttttt gagacggagt ctcacactgt cgcccaggct ggagtgcaat 

68821 ggtgcgatct cggctcactg caacctcctc cttccgggtt cacgccattc tcctgcctca 

68881 gcctcccgag tagctgggat tacaggccac gccaccatac ctggctattt tttatatttt 

68941 tagtagagat ggggtttcac tatgttggcc agattggtct ctaactcctg acctcgtgat 

69001 ccacccacct cggcctccca aagtgctggg attacaggca tgagccacca tgcccggcct 
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69061 gtttttgtat tttacaaaat gtggtaaaat atacctaatg gataagttcc tatgttaacc 

69121 atttataagt gtaccattca gtggcattaa gtagattcac aatattgtgt aaccatcacc 

69181 accatctatt tccagaactt tttcattact ccagaaactc tgtactcttt aaaccatagg 

69241 ggagggaaag atggcttgcc tccacccttc tagtttcctt ggctgggcta tgaattaaat 

69301 agcctatgaa ttaaatagtc ataaaataga ttaccagcgg aaaacccata tttaattaca 

69361 tatgtatact caggagtccc acaatatatg agactcaaag aaaggtcaga tgattgaagc 

69421 ctgtataaca tcctgagcta cggaaaagag cttggagctt ctgggtgatg gtgataacac 

69481 aagttatggg agggtgagga gaggagctgt ttggtgaata gaggttgtct tgctatgtag 

69541 attaaaagtt cttagataat aaaagttgtc tggagcagcc ctcttttaat atagatcatt 

69601 ttactaatgt agattttctt ttaagatata aatgcctttc ttttttacaa aaggagagct 

69661 tttcagagct attcctgtat cagcagtttc tcagaataac cagcttaaaa tatgccaaag 

69721 aagtatattt caagagcctc ctgcagtcat actttgaagt ggtgtgtcct gagccccagt 

69781 aatgcaatag ctcctcattt tctccttccc ctagcccttg gtaacttcta atctaccttc 

69841 tgtccctatg aacttactta ttctagatat ttcatgtaag tggaattgtt accagtagag 

69901 gatcttgact gcaaattgtt caggttcttg gcattttgaa caaagaattg gacaaaatgt 

69961 acagcaaagc aaggaaagag tgaagcaatg aaagcagaga tttattgaaa atgaaagtac 

70021 accccacagg gtgggagcgg ctagagcagg gctcaaggac cccagttaca gaatcttctg 

70081 ggttccaaat accccctaga ggtttcccat tggccacttg gtgttcaccc cattggttgc 

70141 agaaagcaac caaccagacg tactttcaat tttccatctg ccctgcagga aatggggtga 

70201 tttgcaaaga gagtagcctc tcttcctttt gttactgagg catggagagt tgcggttttc 

70261 ctttcgattt agttctagga agtcagaggg aatcggcctt aggttccctg cctccagacc 

70321 ctattctcct gcctcagaat catacagtgt ttgacctttt gtgactggct tatttcactt 

70381 agcataatgt cattgaggtc tatctatgtt gtagcatgta tcagaatttc atttctttct 

70441 aacgctgagt aatattccat tatatgtgta gaccacattt tgtttatcta ttcatctgtt 

70501 gatggatact tggattgttt ctacattttg tctattgtga atagtgttgc tgtggacatt 

70561 gttgtacaag tatctgtttg ggccttgttt ttacatcttt tggttatata tctaagagtg 

70621 gaatttctgg gtcatattgt tgttccatgc ttacctcttt aatgaacccc caaactgtgc 

70681 attaagcact ttatatgagg ttggtactta gtgtatctac cttccaaact gagttccttg 

70741 aaggcagaat gtatcctaca cctcttatat ctcagagcct attactgtgg gtgatgagaa 

70801 gtagatgctc aataaatggt gcagtgagag ctggagggcc tgaataaatg ggggtattgg 

70861 ggtgctgata agccagggtt ttgcatcatc caatgactgg ctggaatgga atatgaggtc 

70921 ctactccagg gtccagctgt aagggtggtt ggccggtagg tgggggcttt tgggacttct 

70981 ccaggcctca cctgcctctc tggtccccca gcgagccccc gcttcggagg aggagttcca 

71041 gtttctgcgc tgccagcaat gccaggcgga agccaagtgc ccgaagctgc tgccttgtct 

71101 gcacacgctg tgctcaggat gcctggaggc gtcgggcatg cagtgcccca tctgccaggc 

71161 gccctggccc ctaggtgcag acacacccgc cctggataac gtctttttcg agagtctgca 

71221 gcggcgcctg tcggtgtacc ggcagattgt ggatgcgcag gctgtgtgca cccgctgcaa 

71281 agagtcggcc gacttctggt gctttgagtg cgagcagctc ctctgcgcca agtgcttcga 

71341 ggcacaccag tggttcctca agcacgaggc ccggccccta gcagagctgc gcaaccagtc 

71401 ggtgcgtgag ttcctggacg gcacccgcaa gaccaacaac atcttctgct ccaaccccaa 

714 61 ccaccgcacc cctacgctga ccaggtgagt aggccggcac agggtggggt ggtgcatcca 

71521 agtaccaggt agagggcgag aggagcaaag atccaaagag tcacacagct gaggacaagg 

71581 agcttctggg gccttgcaac tctaaatgtg gtctgcagat atgcagtgtc cgtgttgatg 

71641 accacaattt atgctgccaK tccccacgca ggtggatagt aagtttccag tttcctcctg 

71701 taataaataa tgctgcagaa tcatctttgc atctttatcc agtaacttct ttaggataaa 

71761 tttttagaag tgccactgct gggtgtaggg ggacgggaat tctacatttg atacatgtta 

71821 ccaaactgcc ctttagaatt tagtggaatt ttccgagagc actgacacgg aatctcagta 

71881 aggctggatt ctaggatcag agacaRgtag Ktagtttctg tctgaaaagt tgaaaccatt 

71941 aacaccaggc agcgctatct gagaatgtct gtatggggaa aaaaaatcac atccagttgt 

72001 aattattttt attaaacaga ttttaactca gttttttaat aggtaataca ttcgtacagt 

72061 tcacgaacaa aatttgtaaa gaggagagag agagtgcaat cttctgtcca tgcccaactg 

72121 cctaattccc accacttctc cctcttccca 



CASPR4 genomic sequence (SEP ID NO: 6) 

>16:76177651-76273450 

1 ccatctcaaa aaaaaaaaaa aaaaaaaaaa aaacagaaaa gaaaaaatat atgaactctt 

61 atgagctgta gatacacata gcaatgtgag ataaattgtg atattgcttc acagtcttta 

121 aatggatctg tttgtaagca agcaaaaaat ttatttgaag agagggacta gagttaacag 

181 ggaatttaat ttggtgcctc ttcaRagtgt acacccccat tccagttcat tttcaaataa 
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241 tcaacctgag aacaacattt ttaaaacact tgataacttg tatctcacat tctaccatgt 

301 gacaattcaa tgacaacatc actccctttt ctctattccc tcttaccacg gctgcgatac 

361 tgtgtcttag acatctgctt tttggctgct tcattcccca ggaggctaca ttttgcattt 

421 ttcaatcttg gaagcagttc tgttcctttg aagtgtttct tcattgttcc ttaggaccta 

481 gacaaaacta atacttccca ttcactttgc taattttcca tctttaattt atatacttta 

541 ttaagtatat tttaaataga gacgagatta aaaaatattt acaactattc tgtaggttgc 

601 ctgttcagtc tgatgatagt ttcttttgct gtgcagaagc tctctagttt aattagatcc 

661 catttgtcta ttttggtttt tgttgtcatt gcttttggtg ttttagtcat gaagtctttg 

721 cccatgccta ggtcctgaat ggtattgcct aggttttctt ctagggtttt tatggttata 

781 ggtcttacgt ttaagtcttt aatccatctt gagttaattt ttgcataagg tgtgaggaag 

841 ggattcagtt tcagctttct gcataYggct agccagtttt cccaacacca tttattaaat 

901 agggaatcct ttccccattg cttgtttttg tcaggtttgt caaagatcag atggttgtag 

961 atgtgtggcg ttatttctga ggcctctgtt ctgttccctt ggtctatata tctgttttga 

1021 tatcagtacc atgctgtttt tgttactgta gccttgtagt atagtttgaa gtcaggtact 

1081 gtgatggttc cagctttgtt cttttgctta ggattatctt ggctatgtgg gctctttttt 

1141 ggttccatat gaaatttaaa gtattttttg ctaattctgt gaagaaagtc aatggagaaa 

1201 ctaagatttg aagtggatac aattatattt cttaaaaact ctggccaggc gttgtggctc 

1261 acacctgtaa tcccagcact ttgggaggcc aaggcgggtg gatcacgtga gatcaggagt 

1321 tcaaaactag cctggccaac atggtgaaat cctgtctcta ctaaaaatac aaaaaattac 

1381 ccgggtatag tggcggacac ctgtaatccc agctacttgc gaggctgagg caggagaatt 

1441 gcttgaacct gggagactga ggttgcagtg agctgagatc acgccactgc actccttcct 

1501 gggggacaga gtgagactcc gtctcaaaaa aaaaaaaaaa aaaacctaag agaatcatct 

1561 gggtaattac tttttataaa ggtaattcag taatgcttct aacaacaaaa ttaattttta 

1621 aattcttaag ttctcttcct agatataaat aactacatgg acaatgtaaa agaaatacaa 

1681 acgccatttg taatagaatc caaactagat tagattggaa gttgggttta ttatttattg 

1741 atttgcttaa tttatcttca tggaaatata tattctgaag ctactcttgt tgatcctgat 

1801 atgctttttt gttattgttg tcttttatgt tttaattttt tgactttaag tttttttatc 

1861 tttgtgcatt tacatttacc tttttagttt cgtgtcaaat tataaaaaat ttgctgaaat 

1921 ttttttaaac ttttaggttc agggatacat gtgcaggttt gttgtatagt taaactcatg 

1981 ttgtacagat tattttgtca gccaggtact aagcctggta cccaatagtt aatttttctg 

2041 ctcctctctg tcttcccacc ctccattctc aagtaagccc cagtgtctgt tgttcccttc 

2101 cttgtgttta tgagttctca tcatttagct cccacttata agtaggaaca tatagcattt 

2161 ggttttctgt tcgtgcatta gtttgctaat gataatggcc tccagttcca tccatgttcc 

2221 caaaacagac ataatctcat tcttttctta cggctgcata gtattacatg atgcatatgt 

2281 atcacatttt ctttatccag tctttcattg atgggcattt atgttgattc catgtctttg 

2341 ctattgtgac tagtgctgca gtaaacattt gcgtgcatgt gtctttgtgg tagaatgatt 

2401 tctactattc tgggtatgta ctcagtagtg ggattgctgg gtcaaatggt tcttagctct 

2461 ttgaggaatt gccatactgc tttccacaat ggttgaacta atttagactc ccaccaacag 

2521 tgtataagta atccaaaaaa tgaaaagata tcaaggaaaa aaatgtaata gaatatgtac 

2581 aagaaacaaa aaaagaacta tttagaatat tactaaagga catagaagaa cacttgatta 

2641 aatgcaagga tgtatctgct tttgagtaaa agataatatt ataaagctat tcattctccc 

2701 taaaatcatc catataaatg agatcattct gaatgtcata tagaaaaatg tatatgagaa 

2761 ataactaagt taattagcaa aaacaataat ggtaaggaga atttacatgt tacaaaaaat 

2821 ttattaatat atattaatta aaacttattg atactggcac attaaaatat ggtataagaa 

2881 cacatgggac atctgttact atgtccaaat acatttaggg atttgcataa aatagataca 

2941 gcattgaaaa gcttaataca tatttaagga aatatgtatt agtcaatatg gaaatcatag 

3001 ccttctagaa aagtagataa cttgtttata tcaaaataga tttaatataa atatttaaaa 

3061 gtaatacaga tgcagaaaaa agtattaaaa gaaaatatag gacaatgtaa agatacacat 

3121 gtaatattgg acggggcctg tctttctagg caaagggaac caaacccaaa tgccataaag 

3181 gaaaagatga aaaattagat aatatatgga aggctgcata aaaatataac atatataaca 

3241 taaaagaaag ggtatacatt gggaaatatt tttagcctat atgatagcaa tgcccacatt 

3301 tattcagcag cagcagtggt ctttggttaa gactgacatt ctgactgact gaataggctt 

3361 cattcagcta catatttact tagatttaaa aataataaag ggcaggcaac cacacagcat 

3421 gcacagcaac agcataatag atgttcagct atcatgaaca acttttaaat atcccaataa 

3481 ctgtcactgg cttggtgggt gttattgaac aacttttaaa tatctgaata actgtcactg 

3541 gcttagtggg tgtcgccacc acacatcagg aaagccatca gctccagggg tccttcagct 

3601 cttacattac attagtgatg taacttctca gggatacttg ccaactgttc tccaatgtag 

3661 ctggtatctt atcagtccta ggctattcac tgatttccag gttatgtctg tgatagctaa 

3721 atttcactgt gcattctaat tctggtacct agggagactg tctagaggtg ggagcccaga 

3781 tttttaaatt agaattttaa aaatattccc aagtgatttc aattagctgc aaagtatgag 

3841 aaacattggg ttgctcagta atcttgacaa ccaggtacag gtttttagtt cagtacaaaa 

3901 cataccagca ggatatccat tcatcttaga ttctcctgca cattctttga gttaatgttg 

3961 caagaaggat ttggctaaag ataaagagta ggaaaaaagc tacagcttag agattaactc 

4021 tatattccca ataataatga cacaattttc ttaatatcca aatctctgct tttacatgtg 
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4081 


gtagctacta 


gccacacagg 


gtcactgaaa 


aggattataa 


gttattctac 


tataaagata 


4141 


catgcacacg 


tatgtttatt 


gcagcactat 


tcacaatagc 


aaagacttgg 


aaccaaccca 


4201 


aatgcccatc 


aRtcatagac 


tggataaaga 


aaatgtggca 


catatacact 


gtggaatact 


4261 


atgcagccct 


aaaaaatgag 


ttcatgtcct 


ttgcagggac 


atggatgaag 


ctggaaacca 


4321 


tcattctcag 




caggaacaga 




cagcatgttc 




4381 


gtgggagttg 


aacaatgaga 


acatatgggc 


acagggaggg 




caccggggcc 


4441 


tgttgtgggg 


taaggggcaa 


ggggagggat 


agcattagga 


gaaataccta 


atgtagatga 


4501 


tgggttgatg 


ggtgcagcaa 


accaccatgg 




cctatgtaac 


aaacctgcac 


4561 


atcctgcacg 


tgtatcccag 


aacttaagta 


taataaaaaa 


ataaaattac 


attaattaaa 


4621 


ttaaaaataa 


agctcctcag 


tttacactcg 


ccccatttga 


agagctcaat 


ggctgcgtta 


4681 


gaccagtggt 


tactggatta 


gacagaacag 


ttatggaaca 


cttccatcat 


cacaaaaatt 


4741 


ctcaacatag 


tataagtatg 


aaactttcta 


aaaaacagta 


aaaaataaag 


ccttagtttt 


4801 


ttttgttttt 


tcgttttttg 


gttaaaaaaa 


aaagagccat 




ggcagttcat 


4861 


agaaaggaaa 


aaatgatata 


taaatatata 


aaagtatctt 


caacctcatt 




4921 


ataacacatc 


ctaaaagatt 


ggaatgaaaa 


catttgaaac 




tagacattat 


4981 


tttccaatgt 


gtgcaatata 


acaaaataat 


acgttctttc 


attttaagtt 


attcatttca 


5041 


tataattttt 


ctttaaaatt 






ccatggtatt 


atggttactg 


5101 


ctgtttaata 


caagatagac 


agggttttcc 


agagaaatgg 


aaccaagtat 


atacatgaaa 


5161 


tgggaactgg 


tttatgcaat 


tatggagacc 




accatctgct 


gtcttttagc 


5221 


aggataacca 


ggaaagctgg 


tggtctaatt 


tagtctaagt 


ctgaagaccc 


aaggaccaga 


5281 


agctcagatg 


tccaaaggca 


gaagaacatg 


aatgcttcag 


ctcaagaaga 


gagagccagg 


5341 


cacagtagct 






tttgggaagc 


caaggtggga 


ggattacttg 


5401 


agcccagaag 


ttcaagagca 


acctgagcaa 


catagtgaaa 


ctccatctct 


acagaaaaca 


5461 


caaaaattaa 


ccaggtgggg 


tggtgcatgc 


ctgtagtccc 


agctactcag 


gaggctgagg 


5521 


caggaggatc 


gcttcagcct 


gggaagcaga 


tgttgcagtg 


agctgagatt 


gtgccactgt 


5581 


actccagtct 


gggcaacaga 


gtgagaccct 


gtttcaaaga 


gagggaggga 


gggagagaga 


5641 


gagagagagg 


atttgccctt 


tctcctccgt 


tttgttctat 


tttagccttc 


aatggattgg 


5701 


attatatctg 


cctacaatgg 


tgagggcagg 


tctctttact 


cagtctacca 


attcaaatgc 


5761 


aatctcttct 


ggaaacaccc 




actcaqaaat 


aatattttgc 


cagctgtctg 


5821 


ggtacacctt 










acaatagcta 


5881 


tctcctactt 


gttatacgat 


aatatctggt 


aacatttact 


gatagaataa 


agcRtacctt 


5941 




acaaagcatc 


acaacagatt 








6001 


tatatatagc 


tgtgtgggtt 


tcatatgtgc 


agcatgtcat 


ctaatctgag 


tgtattctga 


6061 


cagaaaaaaa 




gttctggttc 


taaattgtcc 


tctgcgccag 




6121 


gagaaacaag 


ttacctcaga 


atgctagaac 


ttctgcaagg 




agaattatgg 


6181 


aagcagtggg 


tatcttttgg 


gggctggagc 


cttgtaaaag 


gctcagccac 


taccaagtag 


6241 


cagcctgagg 


cagagcaaaa 


gtgggaagaa 


ataccctggt 




ctttcacttg 


6301 


cagatctttt 


tcaagttccc 


agctggaagc 


tccttaatac 


aggagcctgg 


gacacagtcc 


6361 




gccctctaat 


gttttgggtc 


agagcaggga 


aagggtgaca 


cgtggttcta 


6421 


agtgaaacag 


aacgatgagg 


acagcctgaa 


gaaggtatgt 


tactaacgac 


aaattgcctc 


6481 


tatgagctgc 


tttttctttg 


cttatagaag 


aggatgcagg 


cagaatccaa 


gtacttactg 


6541 


agtgattcct 


cattcccttt 


cagttttgaa 


attgcatgct 


tccctttcaa 


cccataaaga 


6601 


aaatagatca 


atattttgat 


actgaggaaa 


ttgagattta 


agataagttt 


ccccctaaat 


6661 


ttatgttaac 


tagtgccaca 


tgtataaaat 


gttacattta 


gcgctcttct 




6721 


tatttatgag 


taggcaaagc 


tagccaagaa 


cagtctttca 


atgtcctgaa 


agaagggaat 


6781 


ccatgaaaaa 


tgctgaacca 


ttggtttagg 


gtcatttttg 


ccacataatc 


gacactgagt 


6841 


aagtagagtg 


gtgctctcct 


taatcaatta 


tcgattcaat 






6901 


tgttagagtt 


caaaacatag 


atttgctttc 


tatgtgggaa 


aaaatagcaa 


acatcttaca 


6961 


gatgatcaaa 


catcaaacat 


cttacacatg 


agctccagag 


ttcactgagg 


aggaccaggg 


7021 


tatatatgta 


ccttaataca 


catctgtttt 


cgttttttgt 


tttgttttgt 


tttgttttga 


7081 


aatggatctt 


cttctgtcgc 


ctgggctgga 


gtgcagtggc 


acgatcttgg 


ttgactgcaa 


7141 


cctccacctc 


ccggattcaa 


gcgactctcc 


tgcctcagcc 


tcctgagtag 


ctgggattac 


7201 


aggtgcgtgc 


ctcccgcctg 


gctaattttt 


gtaattttag 


tagaaacagg 


gtttcaccat 


7261 


gttatccagt 


ctggtctcga 


actcctgacc 


tgaggtgatc 


tgcccacgtc 


agcctcccaa 


7321 


aatgctggga 


ttacaggcat 


gagccaccac 


acctggcctg 


ttgtcacttc 


tgggacaagg 


7381 


ttacaacaca 


cacttggtat 


gcaaaggaaa 


gcacattact 


aagttttatt 


gaaatgtttt 


7441 


gcttagctgg 


aagatcttat 


ggctctgtcc 


agtcctaacc 


ttggcatatt 


tcactgatgg 


7501 


tttccttgtg 


caacacagct 


ccaagctcag 


gtgtttaatt 


gttgctctta 


agacattctc 


7561 


caaagtttct 


tgtactttcc 


tatttctctt 


ctgggtgata 


ctcttcagtt 


atctaaggca 


7621 


tgtctgccaa 


acaagcttta 


gttcatccct 


ttcaatcagg 


gctttccaaa 


cacaatcaag 


7681 


tcacttacct 


ctcaggtcca 


cttttgcccc 


tcacttttcc 


aatattcact 


taatcatctc 


7741 


taagttctta 


cttccaatga 


catctgtgat 


agtgttattt 


ccagggagtc 


tctgcattgc 


7801 


tttgcagggt 


ttgtataact 


ttaatcaacc 


gaatttccaa 


ttcacccatc 


tatttttgtt 


7861 


ctatttcatt 


ctacttatat 


gttggctgat 


aatggttgtg 


ttccagccca 


aatttttttt 
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7921 


tttttttttt 


tgagacggag 


tcccactctg 


ttgcccaggc 


ttgaatgcag 


tggcgcaatc 


7981 


tcggttcact 


gcaagctccg 


cctcccaggt 


ccatgccatt 


ctcctgcctc 


agcctcccga 


8041 


gtacctggga 


ctacaggcgc 


ccgccaccag 


gcccagctaa 


tttttttttt 


tttttgtatt 


8101 


tttagtagag 


acagagtttc 


actgtgttag 


ccaggatggt 


ctcgatttcc 


tgacctcgtg 


8161 


atctgcccgc 


ctcggcctcc 


caaagtactg 


ggattacagg 


cgtgggccac 


cgtgccctgc 


8221 


tggtcccacc 


aaaatcttat 


cttgagttgt 


agctcgcatg 


atttccacgt 


gttgtgggag 


8281 


ggacccaatg 


tgagataatt 


gaatcacgtg 


ggcagtttcc 


cccatactgt 


tctcctggta 


8341 


gtgagtaagt 


ctcatgagat 


ctgatggttt 


tgtaaagggt 


ttcccctttc 


gcttggctct 


8401 


cattctgtct 


tttctgccac 


catgtaagac 


atgccttctg 


ccatgattgt 


gaggcctccc 


8461 


cagccacatg 


gaactaagtc 


cattaaacct 


ctttttcttt 


ataaattacc 


cagtcttgga 


8521 


tatgtcttta 


tcaacagcat 


gaaaatggac 


taatacattg 


gcctggtttc 


gaattatacc 


8581 


tttgacataa 


ataattactc 


aagtgctact 


ggctaaaatg 


catactatgt 


atattatctt 


8641 


tattgaaaag 


tgtacctatt 


tcttaaggct 


atgaattccc 


agaagataga 


aactccatgc 


8701 


tttgttgcta 


atgtggtttc 


gaagagatat 


tgataatatt 


atttgagtat 


aaagaaacac 


8761 


ttttcatgat 


tacttcgaat 


ctgaaataca 


ataatctgat 


gtgtctgctg 


gtttacagca 


8821 


caggggtcac 


tgtacaaact 


gagactatga 


gggtgtacat 


ctgatattcc 


acataaatat 


8881 


gtgaatatat 


tccatataaa 


taggtgaata 


tattccacat 


aaataggtga 


atatattcca 


8941 


cataaatagg 


tgaatatatt 


ccacataaat 


aggtgaatat 


attccacata 


aataggtgaa 


9001 


tatattccac 


ataaataggt 


gaatatattc 




tgtgaaatat 


attccacata 


9061 


aatatgtgaa 


atatattcca 


cataaatatg 


tggagtatat 


ttcacaaaaa 




9121 


aaacattctt 


agtcataaaa 


accaggactt 




gctttatcta 


tccatattcc 


9181 


caattgcctt 


tataagtcat 


acctctaaat 


tggccttgtc 


taagattttt 


tctttttatt 


9241 


attatctgca 


ctaaatttac 


tcctttcaga 


aatgttcaca 


aaaaatactt 


tgggtgactt 


9301 


agaagagcca 


tggttttagg 


aaaagattca 


aatgttagga 


catttgtcca 


gaagtagcta 


9361 


tgagtatgaa 


aggaggaaac 


tggacaggcg 


cagtggctca 


tctcatgcct 


gtaatctcag 


9421 


cactttggga 


ggccgaggca 


ggtggatcac 


ctgagctcag 


gagttcaaga 


ccagtctggc 


9481 


caacatggtg 


aaaccctatc 


tctactaaaa 


atacaaaaat 


tagccaggca 


tggtggcagg 


9541 


cgcctgtaat 


cccagctact 


tgggaggctg 


aggtggggga 


gtcacttgaa 


ctcgggaggt 


9601 


ggaggttgca 


atgagccaag 


atcacgccat 


tgcactccag 


cctgggtgac 


aagagtgaaa 


9661 


ctccatctca 


caaaaaaaaa 


aaaaaaaaga 


aaaggaaagg 


aaacaggaag 




9721 


aagacatagc 


ctacagaatt 


gtgtctataa 


atcagagaga 




agtccaaaat 


9781 


gaatcacttg 


ttttgtgtct 


aacaaataaa 


atttgtaatt 


ggcttttgaa 


taccattctt 


9841 






ttaatttctc 




gttgtctccc 


ttttgaagcc 


9901 


atgagcattt 


taagtaccta 


ataataggat 


tctttttcag 


taagtgagag 


aggagagaaa 


9961 


aattgctgga 


gcagtgaaaa 


gacatcctca 


gggggcaatc 




attatgttca 


10021 


gaataatcat 


gaatttgggt 


cgggctagag 


aatatcagtt 


tcagagaaaa 


gaatcttcta 


10081 


tttattttag 


cgagtttgtg 


gaaagttgca 


gaaaattatc 


ccaagagcta 


caaagcgatt 


10141 


atgttactaa 


ttccatcttt 




ctgaaataat 




taatatatca 


10201 


ctttgaaaat 


caatttctga 


tccttaaatc 


agaataaata 


catgaattaa 


ttaaactcac 


10261 


agggaactgt 


gctcacctta 


aaactcttta 


tgtgaacaat 


gataggtaaa 


taatgaaatt 


10321 


tatctggatt 


ggaaataaat 


tggtctgtcc 


agccttcttg 


ttctcataaa 


atcaaattct 


10381 


ttgtatttat 


gtacacacaa 


acattgaatt 


tccgtgtaca 


ttactctcac 


tttcttagtt 


10441 


tgcatttttc 


aaaattttta 


gtctgtgaac 


atttaatcca 


tctaagttga 


ataaagtata 


10501 


tacttgacta 


tgacactatt 


attattatta 


ttattattat 


tattattatt 


attattattt 


10561 


gagagaagtc 


tcgctcttgt 


cccccaggct 


tgagtgcaat 


ggctcaatct 


cggctcacag 


10621 


caacctctgc 


ctcctgggtt 


caaatgattc 


tcctgcctct 


gcctctcaag 


tagctgggat 


10681 


taaggtgcct 


gccactatgc 


ctggctaatt 


tttgtctttt 


ttagtagaga 


tggggtttca 


10741 


ccatgttggc 


caggctggtc 


tcgaactcct 


gacctcaggt 


gatctgcccg 




10801 


ccaaaatgct 


gggattacag 


gcgtcagcca 


tcacgcccgg 


ccagcagaac 


tttttttaag 


10861 


agaaattttc 


accaagaaga 


aagtactatt 


tgtgtgattt 


aaaggcacgt 


atttactagg 


10921 


tgcagtggct 


catgcctgta 


atcccagcac 


ttttggaggt 


tgaggcgggt 


ggataacttg 


10981 


acgtcagaag 


ttcgagacca 


gcctggttaa 


catggtaaaa 


ccctgtctcc 


actaaaatta 


11041 


caaaaatcag 


ccaggcgtgg 


tggcatgtgc 


ctgcagtccc 


agctactggg 


gaggctgagg 


11101 


caagagaatc 


acttgaacct 


gggaggggga 


ggttgcagta 


agctgagatc 


acgacactgc 


11161 


actccagcct 


aggtgacaga 


gcaaggctgt 


ctcagaaaaa 


ggcataaatt 


tatgaaatat 


11221 


atttattcta 


tctcgtccta 


ctttgaatat 


tgcatagggc 


tttgcactgg 


ggtcttttgt 


11281 


catgtaggaa 


agctgtgcga 


cttttcacgt 


tctagcacac 


agtagaacaa 


ggttggctct 


11341 


tacctttgct 


ccaggaaaag 


tccttgtgaa 


tcattctctt 


ctctcctcca 


ttgaagtccc 


11401 


cacccccagg 


ctcctgcatc 


agaagtgtag 


taaatgtgag 


tagatctaat 


aatctggggc 


11461 


tagggtagca 


aacatcatga 


acacaYtgtc 


tcattttctg 


cagggaagtt 


tacattggct 


11521 


atatggaaat 


agtgagcctc 


cttctgttgt 


gtgagccaag 


agtgacttga 


atagtcggat 


11581 


tgtcagttca 


aggtcagtgc 


tggagccaca 


gcactaaaaa 


gaaagatgag 


atggaaggcg 


11641 


atgaatagca 


gttaaggatg 


tcatctctgt 


tatcagattg 


catgcattca 


gatgcaggct 


11701 


ccatctcatg 


caagctgtgt 


gaccttgggc 


agttgctttt 
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11761 gtagcaatac tatacacatg aaagagtttg tgtgaaagtt aaatacaaaa ggagacaaga 

11821 aggagcagga gaaagaggag gaggtggagg aggagagagt tagggggagg gagagaaaga 

11881 gtgaggaaga gataaagggg aagggaaaaa agagggaaat aaagaaaagc aagcaaggaa 

11941 gaaaaccttt atgcaattaa atgcaaaaaa aatacaactc atgcaaaatt aacatagatc 

12001 tgaggttatc agcaattcag ctaaaaggtg agagtagatg tctcactgag tgcagcggtt 

12061 ttcggaaagg aaatttgatg tggagtggaa aagagaaaac agcaaatact accccaagag 

12121 aaagggaaag gactgcctaa cataaaggcc attcgagagc gtatgtgatg gagtgagagg 

12181 attcaaatca cagttggctt ggaagagaca tgtcttctta ttataaagga agaaaaaaag 

12241 taaagacagg tttagacttc agtctatata aaggaccttt catatgcaaa gagatcgtat 

12301 atttactgag agcaaagagg gaggtgtgag aatggtacct ccttggaaaa gtatccccac 

12361 acagtcggag agcccagcgt tggccaaagg gcatgaacag gtcacctgtg cagactgtga 

12421 tatggccttc tgcagctgtg tgcaactgtg catacacagg aactgagggc atagacattt 

12481 aggacccagg gttggaatcc acagggatac tgtgatggta ggacactagg acaaggacat 

12541 ataggggctg gcaagagcat ggaggaagag aagtaccatg gagtcagaac catgtagaaa 

12601 aggaagtgaa gtcagggagg gtgaggttga taggagattg tattagttag gattctccag 

12661 agaaacaaaa ctaacaaggt ttgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt 

12721 gtgtgtgtac acatatacat acatgtatgg aggttgggag agatgggaga tttattttaa 

12781 ggagttggct cgtgcaatcg acaggcttgg caagtccaaa atctgcaggg taggctggca 

12841 ggcttaggac tcagggcaga gttgcagttt aagtccaaag gcagtgtgct ggcagaattc 

12901 cctcttattc cagggaagtc agtctttttt ttcatatatt gagaccttca actgattaga 

12961 tgaggcccac ccatactatg aagataattt gctttactta gtgtctatgg atttaaatat 

13021 taatctcatt taaaaatacc tttaaagaaa catctagaat aatgtttggc caaatgtgtg 

13081 ggtatggtag cctagtcaag gtgatgcata actttaacca tcacaaagat ggaaagtgtc 

13141 taaggaagca tggagttact gaggctgaaa agcaaataaa aatggaatga tggaagagag 

13201 tcggaaagat tcagtggtct atggtggaag aatagaatat acacgtttat aatttcaaag 

13261 atggtgcaat gctaggaaat gattaagaag aaggtgtggg cagggaagtg ttgaagagga 

13321 gtctgtgaaa gtcatttagg gtgttttatg ggtcaaccac aaggcttttg aagcagagag 

13381 ttgcaagggg tgtgaagaaa tgacctgtgg tttgccagag gacctcagtc tggaggggca 

13441 aagtttgcta tcaccagctg acactcataa aaaaggagaa taaatgtgtt ttctctccct 

13501 catttttttc ttttggcacc tcatttttac aaggaagaaa taaaaattct ctgtaattga 

13561 cagaagaact ataaaaatgc ttactgactc catggaaata tagcatgtgg gaaaagttag 

13621 cacactgcac cttaggtccc agaatgttca tttggatttc aggtgggatg aattcaccat 

13681 gctagtggca ttatgcaaag ctttgtctgt gcattgtccc acatttcatt tttctagaag 

13741 aataaattaa agttttcagg agttacacac ctctcacaac taccaaccag tacctgctgg 

13801 agtctggatt agaaacccag gctgctcgaa tccagagatc actctcaatt ctcattttat 

13861 aacaatatta agagagtttc ttttgtttat tggagattct aaaaagaggg aggatgggag 

13921 agggtgaggg atgaaaaatt acctatggga tacaatgtac actattcagg tgatggggac 

13981 actaaaagcc cagaactcat tattgcacaa tatatccatg taacaatttt cagttatact 

14041 ccctaaatct atcaaattaa aaaataaaaa aatataatga ggaccctgga tggcagaaaa 

14101 aagatcgttg gaagaaagag aagacagcag tggaaaacca ggcctccaca tgttctttgt 

14161 agtagccttt gtagtagcta atacggaagt cagatggagt tgaagaaggt gacagatatc 

14221 tgtgattgtc aagggaagta tactgtttct ggcataggtg tataagacca ggatttgtat 

14281 gtgctggtaa actccaggtc tgtccatatc acaggtcatg acatggaagt tctgggttta 

14341 gaaatggaca gacaagggga cctttctgag tagaccttgg tgtaagtctt ggggtatccc 

14401 tggcctcact gttgtgaatg gtctgtgtcc agtgtattct tgcagtctca gccctgacca 

14461 cactccagct ttctaggtgc atctcacata ctttccttaa gattccatat agaacacagc 

14521 ttttgaggga tgttgtgctc ctgcaaagtc tgtcctccat gtcagtgagg gagaaaaccc 

14581 ggcccagctg ttctcaccta gggtcggcca agaggaggcc tgtgcatcaa gttcaggttt 

14641 gcggaacagg aggaacctga gccatctttg tgtggtgaag aaactttatg tatcagagag 

14701 agggcttcag ttctatggcc acttctacaa ctcacttgat ttgtgacttt gactcaaagt 

14761 ttgtgacttc agactcaaaa tgtgattgag actcagtttc ctcatctgta aacttagggc 

14821 ctctgggttc atgtgacctt tagggttacc ccggactcaa agatccatgc tcatgggatg 

14881 ccttttgctc tgcaccattc cttgggtgtc atagggtcta actgaatccg agtcctactt 

14 941 tctggtactt aaaaatgact ccaattcaca gtgctacatg ggaaatggga ggaaagaatg 

15001 cgagagaatc atggttgttg gctgtggcta tagaagcatg tcagggaagt tcatcctgaa 

15061 agagaatgag attcacagaa actcttatat cttaccccac ctccctacaa tctggaggtt 

15121 aggtagtttt cctctactaa ttctcattct atttataatt tttcatttca ttacaattgt 

15181 aatttgtcaa atatattttc tcgtttaaac tttgtttggg gtttagagtt gatgttagtt 

15241 ttatgttctt tttcctcctt taactgagtc aattccaaaa tgtactactc tttctctaac 

15301 tgattttgtc ttaatattat cattctactt tgtacattgc agccggaggt cacgtcctaa 

15361 ttaatcaaat gccattttat cattaatctg agaagcacca attaatcaag tttttcctcc 

15421 cattgaaact ggtgattaac caagctgtga cactatcttt tgagtgactt tctatattct 

154 81 gcttctgatt tagtagttag gtgtacacat cagtttcaat cactactgac tgatcttagc 

15541 tggttctgac caggacaatg gtccttatct tttcttcaaa ttgattcatg gatccgtaat 
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15601 attcttgctt cctgttctgt tcctgggtta atgatatgtg aaggatttct ctactcttaa 

15661 gttcagattt tcaaagatat gcttaacttc tagataatgg tgtggatctt catgacctca 

15721 gggtgtgaag tccttgacta cgagtatttt tgtctatcta ctttaatgac atttgcataa 

15781 atcttgatgt aggatgtcag aattatgtgg tgaatgttgt gaatattttt tgagaaatta 

15841 attttttcag ataaaacgca agtctgttgt agtatttcaa gatattagag ttcaattatg 

15901 ctggaaaatg tgttcataaa ggccctatgc atttagaatt agtggcatac actaaagtta 

15961 tttcattttg aataagatat aataactaga ggctttgtag tagctaatat ggaaatcagg 

16021 tgaagttgaa gaaggtgaca gacatctgtg attgtcaagg gaagtatact gtttctggta 

16081 taggcgtata ggaccaggat ttgtatgtgc tggtaaactc caggtctctc cgtatcacat 

16141 aatcagtctc tcagtctcat tgataaaaat aaattgggga ttaagttccc aatgctttcc 

16201 ttcagattcc aagattactt tgaaatcagt attgctatac tttaaaggga aattattaga 

16261 gcatttttgt attctctatt ttttttctgc atttttcccc attttaaaaa tgcttgtgat 

16321 tacttgaata gattcaagcg aagtgtaaca ataagatgac taagacatgg tttgaaacta 

16381 aatgtgatcg ggggagtggt tttctttttc ttgaaaacat tcaccaattt ttttatttgt 

16441 aagtagcgat actaccttta tatagctgaa gggctgtgtt cttaccatta gacggtgctt 

16501 ggaacagaac accacgtact taaaccatcc ataaatattt aaaggttgtg attatgtcag 

16561 cagttaccga gggtggaacc actgcgtgct caggaagtca tatatatagg atgcctcttc 

16621 cacaccacaa gcatcaatat gtgtacctta gaatgccaag aaaaaattat gacctatcat 

16681 gaactcattt actttctttt aagttagttg tctatcatct taggattatt gaacttccct 

16741 ggatcttagt ctttcgtatt ctcctttgtc gccaggctct gcactttccc aagttttttc 

16801 tccatacctt tgaaactctt tcctctattt cccattacca gttacacaca attacttttg 

16861 cataaaactt ttttaggaag ttgttaatac tttcacacta tcttcctcta gatagattga 

16921 atcagatgga ctgaatttta gaatctagta actttaaaga tgagaatcYt tctgtgtgtg 

16981 tgtgtgagtt ggcattctcc aaacctcagc agctcttgca gctcttggag acattaacac 

17041 agagattgtt gacatgtctt tggagtgagt cccgaaacct gacattgaac catcacacag 

17101 tagcctccca gtgccccctc ccaccccagt gttttcccag aagagactct gagagacaca 

17161 tggctctatc taggagaagt cacaatgata attctgatac tgtgctagtg gaaagaggat 

17221 gcagatgacc aggaatacct gaggagttaa gttggaaagg cctctgaaat ttactgtagg 

17281 atgtctagga ctcagcttct acttccttca ggtgatcgtc aatttcatct agataaccct 

17341 tcaagggtaa aatctattta agagaattaa catgtggttt acctctaccc ctcacatttg 

17401 tttaatcacc ttcacaaaga caaagtgaag aaactgtgta gggtatgtta tttacttaaa 

17461 taaagggaac ggagatatgc acatatattt acatattttc ttatgctttt taaataaatg 

17521 ggaggataat aattttttaa aagaaagtta cctgccgggt gcggtggctc acgcctgtaa 

17581 tcccaggact ttgggaggcc aaggtggatg gatcacgaga tcaggagatc gagaccatcc 

17641 tggctaacac ggtgaaaccc tgtctctact aaaaatacaa aaattagctg ggcgtggtgg 

17701 tgggtgcctg tagtcccagc tactcgggag gctgaggcag gagaatggca ggtgaaccca 

17761 ggaggcggag cttgcagtga gctgagatcg cgccactgcg ctctagcctg ggggacagag 

17821 cgagactccg tctcaaaaaa aaaaaaaaaa aaaaaaaaaa aagagaaagt tacctttatg 

17881 ataaactata ggggagggat agaacagaga cagaagctag actttttttt aacatgcctt 

17941 gtttttcaga ttttactgta gagtaatata cacaatttaa taattgtata caaaattaaa 

18001 tataaagcca tttctaaaaa gcaaaagtaa aatggaacaa ataaactatt tgttgtttat 

18061 ttcaactatt aagttgaagg cataaataca tagaaaggaa ttatttaaag tgactttaaa 

18121 acagtaatct gtgtatttta ctgttttaga tcccattgcc aaaaaaatct taagctactt 

18181 tcaatgatca catcttgcta atgacagcca tttttttact taaaatattg tgctgtgact 

18241 cagaaactta tcctgataaa gcagttatgt gattatattg atattattgg aaataataat 

18301 tttcaattta agagaaaaaa gaagcaaatc taaaatcaga aagattaagt agatatcata 

18361 taaccctgtg tttgaattag atacatcaat atgaactctg aatatatttt ctcttaagaa 

18421 aaatagaact atttcctagt ttggtttatc aaaaaaccat gactatgttt atcaagaaat 

18481 tatcaaggaa aaatgatatc tcctagcacc tagactgagg gcactaaata ccactttcct 

18541 ctaaaaggat ctagaattcc ttgcagtaaa agactggatc caaactgagc catcaaatat 

18601 acaaataaat tgggattact ttataccaga aaacaagtat gttgtcaaag actactggag 

18661 tgatgtcaaa aggactcagt ggttaatttg aaaagaattt cactggccaa atgaagtaat 

18721 tgaaacatca ataataccag aaatggactg aaacatcaag ttaaacatta atgaatgcct 

18781 tatagaacaa aacgtttctt atccatcttt atgggaagat gccagagaat caactcatta 

18841 gtctgaacat tggtttgtaa aaggaaaaat caagcattta tcccactttt ttttttttaa 

18901 ttactaaact gcatctcagg gtaaccaaat atttaatgaa agaaactttc ccattttgga 

18961 agcactccag gtcagcatac aaaatttaag aatgttagaa taactccatt ttgtaaactc 

19021 caatgaaata atgtacctag agaacatcag tgatggctca cattgaaaca gagacaacaa 

19081 ggtaggaggt acctggaagt agacaatgtg tgcttcgaaa gattcttgcc aaagttctaa 

19141 ctaccagttt ataataaata caggaacaga aaaaaaaaaa aaaaaacgta tcatgtaaca 

19201 acagagggga acaatgagca aggtgggaaa cattatagaa caaatggggc catttttttt 

19261 tcaatagttg attgaaagaa aaaggaagag tgatccataa atagagattt aagagaaaca 

19321 gcaatcgaat gcaacacatg taaaattttg atatcccgat ttaaacaata ttgcatacac 

19381 ttatatgcac atatactttt aagagataag cagtccacac aggatgctga taatacagaa 
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19441 ctattgtgaa attttagatg tgacaattgt gtttttgttt tataaggaat tctcattctt 

19501 taaagataca ctttgagata tttacgcatg aaataatatg atgtctggga ctgaatttaa 

19561 aataatcgag ttgtaaagat gataaacttg gaggggacat gggtgtaggc gaaataaaat 

19621 tggtcctgag ttcgtctctg aaggtagatg tgtgtgagtt ttaaattctg ttctctctac 

19681 ttggttctat gtttgaaaat gtccataata aaaatgttaa tgacagataa atgttttctc 

19741 ctctttaaat ttttagtaaa gttctcagtt ttttgttttg ttttttgttt ttgtttgttt 

19801 gttttgtttt ttgttattta tttatttatt tttttgagat ggagtctcgc cctgttgccc 

19861 aggctggagt gcagtggcac tatcttggct cgctgcaacc tccgcctccc aggttcaagt 

19921 gattctcctg cctcagcctc ctgagtagct gggattacag gcatgcacca ccatgcctgg 

19981 ctaatttttg tatttctggt ggagatgagg tttcactatg ttggtcaggt tggtcttgaa 

20041 atcctgacct tgtgatccac ccacctcggc ctcccaaagt gctgggatta caggcttgag 

20101 ccaccgcgcc cagccaagtt cccagtctta tacaatacaa ctttacttgt aataagttaa 

20161 ggctggcagt aatgagcacc atgaggacca agctgaataa aggatcaaga agaatgcgaa 

20221 gttggttgcc tcagtaaggg atgaaaggag gccacccaca cccaagcgag gattcagcca 

20281 gctctgataa agtgccatgt agctttggtt gtgactgact tgcttttcat tctcccgcac 

20341 ttggagagtg tgggatggag aggcactgat gagttgatta atctccttgg tacctacctt 

20401 aggagattcc gcgctcctct ctcaggaaca gtcatggtag gcgattggaa gtggccttgt 

20461 tattagtcat gcttcatcat gacctcgaaa tcaccagttg tcatatagcc aggctttaag 

20521 aattaatttt acaagcatat ataacacatt ttcaaataag cttttatttt actacagtta 

20581 attatccata tttatagctc tgttgtttta tttccccaaa atacctaata taaggtaaaa 

20641 ttagaaagta agaacaacag ggaaatcata tttttcaata catgagccaa atgtgaagta 

20701 tttaaatttt ttaaaaaatc aatgagttaa tttacagtca gcattcaacc ggttgcaaca 

20761 ttttttgaag gaaaatagcc taaggtataa atatagtgaa gatatacata tgaattattc 

20821 tgacacctga caggtgcaac ttataaagta tgaaacagtt tacatgacag gagcataatt 

20881 ataaatattt aaagatcctt tttttaaaca atataacgca ttttgttgat ttgccttgat 

20941 gcttactcca gatttttccc agatttattt agagcagcaa gagctatgtg ataagtacag 

21001 ctgattctca ctttccctga cagttatgtt ttataaagtt tccatggaca atgaattatc 

21061 aaatactgaa ccattgctat gctatgtcat ctcacaggga ctgccttagg agggactaga 

21121 gattgttttt aagataggat aaaaatacct tgttttttta ttttagcaat tttgattata 

21181 aattcaaacc tgaaaaatac agagaaaata taaaaataga aacaactgta atttttcttc 

21241 atgcaaaaat tatttatata tagcaatgtt tcctttcagt cttttctcat atttatacaa 

21301 aaattaacac tttaattaga agtgtgtgtg tgtgtgtgtg tgtgtgtgtg tagagagagt 

21361 gagttgattc tcattatgcg tggaaattat gttctataaa gttcctgtga acactgaatt 

21421 agagagtagt gggtaaatac acaattagag tcccgtgagc ctctgactgc aatatttttg 

21481 tccacccatc aatacgtaac cttgttttac gtatgtttct gtttaaagac accttatata 

21541 gtctgtagtg ctgatttatt aatattgagc tcatggccaa cagcactata actcatgact 

21601 gaatgaagct tccctaacac atattttctc cgtaaggtgc atggcagctt tcttgtactt 

21661 aggaacataa ggcagtattt cagctctacg tttggggccc attttaaaca gggaaatcac 

21721 caaaaaatgc acaaaaatgt gaaaaatgaa tagataatga aaaaaaacac ttgtttacag 

21781 tattgtagct gaaacaggaa ggcagagtgc caccttgttt gaactcagtt ggaagcaggt 

21841 acgttgggca gcccagagtc ttcactgctg tgggcacatt cacaaatgac cactgaagca 

21901 cataaagctt tgatttgggg ttaaaaataa atcttagcta gtaggcaaat tcacaataca 

21961 gtatctatga ataatgagaa agaactgtaa tttactattt gcctaaaaaa taccatatgg 

22021 gtatagtata gctctattat attcttgcca cgtcttttat aatctgttta taaaaactag 

22081 cctcgggcaa aatagtaaaa tgagcaattt tttaaaattg gaaactgccc tttgccttct 

22141 cagtggtaca cattttttaa aaaaatttga tttgcttgct ctcagtttgg ggttaataag 

22201 accaaaattt aaaatgcaag cttccaaaga taagaatcat gcattttgtt gaattgcctt 

22261 tatgcttact ccagactttc ccagatttat ttagagcagt gagagctgtg tgataagtac 

22321 agctgattac tgtcttattt acgttaattt tccagagcct aacctggtgc tagaaacata 

22381 gtaggtactc aggagatact taggcacaat aagtgaattc atgtcatcag taatatatat 

22441 cccaccatgg tgagtagaat ggccttccaa agatgttcac taccttaacg ttgggaccta 

22501 taggtatgRt atctctataa aaaaggcata ttgggattgt agatggattt taggttgtta 

22561 atcagatgat catagtaaga ttaccctgga ttacacaggt gggcccagtg taatcaccaa 

22621 gggccttaaa agtcaaagga ggcctaaaag gagattcaga gggagaggag gctgtggaag 

22681 gagaatagag ttatgcaatc tgtgaatgac tcaacttgct tttgttggct ttgaagatag 

22741 aggaagggag ccataagcca aggaatttgt gcaacctctg caagctggaa aggacRagga 

22801 aatgaattgt ctcataaagc ctccaaaaaa agcatgcatc ctgctgacat cttgatttca 

22861 gcccagtgaa acctgtgtca gatttttgga ccacagaact gtaagataat aagtttgtgt 

22921 tgtttttacc cacaaatttt tggcaatttg gtacactcca tgcctgagaa aattgataca 

22981 cctaccacat gacatttata gtccgataag tgatatcaca aatttgaaaa tccattagga 

23041 cacacagcaa tgaatattta tatgttaatg tcaaacatta tggtgaggac tggaactgat 

23101 attttgagag aagctcattc tcagttctca aatctcatta tataatttgg cagctattca 

23161 taaaactgat tgactgattt tgtaaatctt ttgcaaccaa tagtctctct tgctttaggg 

23221 ctaaaataat tgattttctc tcattatttt gtcatttttg agtgcaagat aaattagtgc 
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23281 


tttatatatt 


ttaaatcatg 


tactaagtaa 


tagcttggta 


tttataaaat 


gtttataatc 


23341 


aggctttgtg 


ataaaatatg 


gtaagatcaa 


tattacagta 


ctccaaaaaa 


gcaattgccc 


23401 


tctgaaactt 


cagaattaat 


gctcatgaaa 


taatcagcaa 


agaagaaatg 


aaaattaatg 


23461 


ttgttttaaa 


aaccattgaa 


catggacaaa 


atattaattg 


catattgtca 


gtcaacatga 


23521 


tttaatagtg 


gtttaaataa 


gggtggttat 


gttgtcataa 


gaaataagat 


gatatagaat 


23581 


acttatttta 


cttcctagta 


tataggctgt 


gctcaataaa 


tgtaaagtga 


ttgccgttat 


23641 


ttttgaggat 


gccattgtta 


ttataatgca 


aacacagaag 


ggatctattc 


ccctcttttg 


23701 


ttttctagac 


tggttgaaaa 


tattttattt 


tttaaaaagt 


attaatgtct 


gctgaaaccc 


23761 


aatactatgt 


aaatatttgt 


cattaacggg 


tgcttgccag 


tctattttgc 


cccatactca 


23821 


agggttttgt 


attttaccat 


cagtcactga 


cttgagagaa 


tacatgaaaa 


tcacccttaa 


23881 


gtgtgggtgg 


gttgtgatta 


ctttacaagt 


tcctactttg 


tggatttagc 


cagatcagca 


23941 


tcttgtggtg 


tcagagacat 


tactgggaca 


tttacccaaa 


gagttcatta 


cagcactgct 


24001 


gttcatttca 


tccatcctca 


gaaaggcagc 


agcatcgtgg 


agtgccagga 


attcactctc 


24061 


agaggaagtc 




aaacattggt 


accataatca 


aaatgaaaaa 


caaacaaata 


24121 


aaaaacaact 


tttctccaca 




ccattctttc 


ttacttgagg 


cagtaatgaa 


24181 


gtggttttga 




aatgagcatt 


gtgtagaata 


ttgagtaaat 


ggatttgaaa 


24241 


caaatgaagg 


aaacattgat 


atg g atttct 


agtgttttct 




agtcaattca 


24301 


cacaaggtaa 


aatgcacaca 


aagtaaacaa 


acaaaactta 


agctatctaa 


aagtcatctc 


24361 


ctgtaatact 


gtgatttgta 


ataatatttt 


atgcataatg 


tctgatatat 


aatagtaatt 


24421 


cctgttataa 




atctattgat 


ttattgcctg 


tctatgctag 


gaaatgttct 


24481 


agacatttta 


gatgcatcta 


gatatttctt 


atgtaaatct 


aaatgatgga 


aatgttattt 


24541 




tacatacaag 


gaaatgggaa 


tcagagactt 


ttgtaggtca 




24601 


gcagtacctg 




acaagtctgt 


cccaacatgc 




ttgtagaatt 


24661 


gttctttgtg 


tgctttaaat 


tataatattt 


aacaaggagt 


tctatgtcct 


tatagtaatt 


24721 


ctagagaaaa 


ggaaagtaat 


tctttaaaaa 


aggagaaaaa 


cttacatgta 


catttataat 


24781 


taatgttata 


tatgactaag 


ccaaaacctt 


atgtcattat 


aatataaaga 


acactgtcta 


24841 


gtatataata 


gagtataagt 


atgtgtaaat 


atattgtcac 


tgtaggaaat 


aaggaaaatg 


24901 


aatattgcta 


tatgttagag 


aaactcaaat 


gttaggaaat 


tagtccccag 


catgatgagc 


24961 




ttctgtatgt 




aatgcaaatg 


gttccatttg 


tctcatataq 


25021 


atgttaagta 




ctcatacaca 






ctaaggcatc 


25081 


ttagtctgtt 


ttgtatctgc 


ctctgaaact 


aatgtcaaat 


caatgtcatg 


gaattctttc 


25141 


tgacagcatt 


tctggcaacg 


ttgcttgtgg 


ctcttcttcc 


actcagcgct 


ttgacagtgc 


25201 






tgcgtttttt 


gttttgtttt 


tgtttgagac 


agtatctccc 


25261 


tcttttgcct 


aggctggagt 


gcagtgacgt 


gatctcagct 






25321 


gagttcaagc 


aattctcatg 


cctcggcacc 


tggagtagca 


gggattacag 


gaatgtgcca 


25381 


ccaagcccaa 


ctattttttt 


ttcttttttc 


tttttagtag 


aaacagggtt 


tcgccatgtt 


25441 


gtccaggctg 


gtcttgaact 


cccggtgctg 


aattcctcat 




cagcctccca 


25501 


aagtgctggg 


attacgggcg 




catccagcca 


acagtggtgt 


ttatgggaac 


25561 


ccgatctcag 


aatagtggcc 


tattctgtcc 


tcagatattc 


taattcttct 


ttctaatatg 


25621 




ccacatgttt 


tagtttgggt 


tcctctagaa 


gcagaacctg 


agacaagaat 


25681 


ttgagtgcaa 


gttatttatt 


tggaaggcaa 


tttcaagaaa 


taacagtagg 


aggggaggga 


25741 


agtgagacag 


agaagggaaa 


gtagttaata 


aggtttgcaa 


tttgagcaac 


tggagcttag 


25801 


ccccactggg 


gaattctagg 


agccagtata 


cttcgccatg 


tctcaatgta 


tccatcagag 


25861 


gagcaaggga 


gctggggtat 


ttatccatca 


tctccaggca 


gtcactggat 


gaggacttag 


25921 


ccttcctccc 


tgggagatgg 


acaaagccgt 


caggtaaact 


tgtgcactac 


tggatgctgg 


25981 


acttcagcaa 


gatgtttctg 


aaaatggcaa 


aaccttcagg 


tatatggtga 


agagtgggca 


26041 


tctcttacta 


cagtaactta 


tctattgtaa 


ctaattgtaa 


cttatctatt 


gtagctaatc 


26101 


tggtgaagtc 


ttcagttctt 






ggcctgtgtg 


agctgggcta 


26161 


tacatagaag 


attggggtct 


ggactatatc 


cttttgccag 


gacacttgtc 


tcctcctaaa 


26221 




gtaattgttt 


cctctgagaa 


aagctggtgt 


ttcttgtctc 




26281 


cacagccagg 


gaatctgttc 


atgaactgca 


acttaatgct 


atctcttctg 


gccccataaa 


26341 






agccctgctt 






cttctcatca 


26401 


ttgcattact 


gattcaaatt 


gaaagcctgg 


aatgtggctt 


cacaggtagc 


ttactcacca 


26461 


aggttgtccc 


tgcccttatt 


attatgaaac 


aattctagga 


tttttatttc 


atccttagtc 


26521 


ctctttggct 


ctcttagcta 


acttgaatct 


ttcaagcact 


tctgggtttg 


cactatagga 


26581 


ctttaccctc 


ctcaagtctt 


gaatttcttt 


taattctcat 


taactgtttt 


ttttcttttt 


26641 


taaaaaattt 


tttgtgggta 


cataattggt 


gtatatattt 


atggggtaca 


tgagatgttt 


26701 


tgatatgggc 


atgcaatggg 


aaataagcac 


atcatagaga 


atggggtatc 


cattcactca 


26761 


agcacttatc 


ctttgagtca 


cagaccagcc 


aattacaatc 


tttaagttac 


tttaatatat 


26821 


acagttatta 


ttgactatag 


tcaccctatt 


gtgctatcaa 


atagtaggtc 


gtattctttc 


26881 


taactatggt 


tttgtacaca 


ttaactatcc 


ctacctagcc 


ccccactacc 


cttcccaatc 


26941 


ttttatctat 


tgatgttgac 


agcaaatcac 


actgactgct 


ggccaaagtg 


taaagatttc 


27001 


tcccgctcct 


ttgcatatga 


tgaggagcca 


aatgtggtaa 


acacttcctc 


catatgaact 


27061 


caaatgttcg 


catttgacgt 


ttcacatctc 


ttattatttt 


ctgggggaaa 


agtcaaccca 
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27121 cctccaatgt tctttcccac cagccacagt ctttctaatt tgtaactgac ttgtagaaat 

27181 tgctaacgtt tctttttttg gaatgttcca aagcatgcta acatttattt atctaaaata 

27241 tcctgttatg caaaactttg tgcttggcct agtaaataaa gatctggctg gcattttatg 

27301 ctcaaccagg ttgtcttgta tgctattcaa catctaatca actcacgtgc agtatcagac 

27361 tcacttaaga gcttgtgtaa agtgcagact ccaagatccc acttcggatc tacccaatca 

27421 gaacctctga gtgtggggtc caggaacagt gttgtaagga gccctccatg tgatgtttga 

27481 tgttcacatg aagcttgagt aacacaattc tatagctttg ctactcaatg tgtggttcta 

27541 gcatcagcat catcagagag acaaaacttg ttagaaatac aggatctcag tcactgcttc 

27601 agacgtcttg agtcagaatc tgcattttaa tacgatccct gggtaattca cgtgcacacc 

27661 caagtttgaa ttgctctgtt ccacaggact tagcttgtat tttcagtgtc aataaataat 

27721 acgatgtatc aaattattca atataattag cattagataa gtatcctaat gtgtttgttt 

27781 ttgagacaga gtctccctct gtcgcccagg ctggagtgaa gtggcacaat ctcggctcac 

27841 tgcaacgagt tctgcctccc gggttcaagg gattctcctg cctcagcctc ccaagaagct 

27901 gggattacag gcttgtgcca ccacacccag ctaatttttg tatttttagt agagatgggg 

27961 tttcatcttg ttagccaggc ttgtcgtgaa ctcctgacct caagtgatct gcctgccttg 

28021 gcctcccaaa ctgctgggat tacaggcatg agccactgtg cctgggtctt cctaatgtgt 

28081 tttaaatgga gagttaYgtt aggaaaatgt tcctaaacat aacacacccc aaagaaaaac 

28141 caatatgaac tcccaaatca ttggaaagcc acaaacctgg atattaagta tctagcatga 

28201 gtcctaagaa agaaaaatag ctactagaga aataaggata cagaattccg caaatctact 

28261 tcttacttca ttatatatat ttttttcaag aagacaatgt aagactactc tgaatgattg 

28321 gaacacgttc ttgaggaaat ggagggaaat atgtcccctc accacatgta gtgcagagat 

28381 ttattttcta gtgaacacta gcaggtctgc tcaagtacat actgtcattc gggaaatgtg 

28441 cctcagtcaa acacaaagaa aacataattt tttcttggag tgttgagtct ttagggagga 

28501 gctctttttt gaaataacaa agggacatgg aatttggatt tttaaagctt gaacatgtcc 

28561 tcattacctg ggcacagatt catttcttgt gcaaagatgt cccgagtctc acagcttgaa 

28621 gatgcYtgtc aatgaatgaa aggtcgctgc agctgcagga gggaagtcaa agtgcttaca 

28681 ccagagtccc tgctttatac cttgccatgc tttacgcctt tgcatcttgc ctcacctgag 

28741 aggtaggttc ttagcataat gggcttatca tttttatcgt aagtatttta atgactttaa 

28801 caagcacaat tgtctaaatt gtattctgac attgagctag tctttcctct gtYtttctga 

28861 acatgactct taYagattct ccaccaaatt caccaactac attacaactt tttccattag 

28921 gaaaccaaca aacccctatc tagccttatc ttatggttgc tatggttatt ctcagccatc 

28981 gatgatgatt ttactaccca ctgaaaagct ccggcctatg tcctatatag gaaatgtgat 

29041 gaattgatta gtgaaattca gatgtggcat taatcatatc ccaagatggg aatggtgggg 

29101 gtcaacaaat cctccctact ttatatgctg tcatttactt tacacttgta tttaccccag 

29161 tgacaatgat agcaacccac attgcttaag actatcattt tggaatttat atattcattc 

29221 agtcagtctg tactgaacac tgggcattta tgatgtgttg ctgagtgtac agagatgaat 

29281 gagacacagt cctgggcccc aaagtgctca cagcctcttg gggcttagag gcctgcaaat 

2 9341 gaatggagat ccttgtgacc cagcacagag agtgccctaa ctgcctgtgg gatgaagcag 

29401 gcatcagcaa ggacttcatg gggggtgggt gagaggagga ggatgaagac attcctggca 

29461 gaaaaaaaaa aaattgaaag actcccattg tggggcagag ggtatcctgg gctgtgttcc 

29521 ccactttcct aagaagagac ttcagcctgc ggtgctatga gaacatgcac taaaatctag 

29581 aggtcctcga tgtctcttca gagaactgtt ggatctacca agaagctata aaatagctta 

29641 aacattaggg gcttcaatga attcagagaa aaatatagtc aacacaattg ctttatttca 

2 9701 ttttcgccaa cagaaactct attagactgt gaacgctttt gtgtgtctaa tattttccct 

29761 gctggttttt cctttggata tgtgtcttca tggggatgaa caagcatgcc aaagaaaatc 

2 9821 aaatagaaca gggagaaaag ttatgcctac ttattatggc aagctctggc ttctacaaca 

2 9881 tctgaaaatt catgaggaaa tgtgtatctt taaaaattca acttatcatt tggcattcat 

2 9941 cgtgagagac tctgatctgg gtggtagaat agagttggtc aggaatgttt atttattttg 

30001 gaagttggcc ttgagcaagt tacttagtgt gtttaaatgg ggtttattct gtaaatcaca 

30061 gatgctctgt cctttacttt gattgatatt ggaaaggttg gatttggaag tacactcaca 

30121 cgtacacact tcatagtgtg aaaagtctaa aaaaRgcaaa tatgtcctct aaatgctaat 

30181 taactgtgat aaaaatggaa aatcttgcat ttactggtat tgaattataa ttacaaaatg 

30241 atttaataga tgggaatata actttaaata catgacacag aaaataattt cctaattttc 

30301 actaattcct agagtgatgg gattatgagt aggctttttt cccccttctc ctttccccca 

30361 aaattctata acgtatttaa gtgaggttta taatgaaagt tttcacttat ttaaacataa 

30421 attacaattt gaaagaaaat agttttattg aaattcaact taaatatttt gatacctact 

30481 taaatgttta attcaattaa aatgttaatc attaccaaag aagccctagg caatgtcagt 

30541 aaatgaacgt gtagaactta gaaggactct gatttctgtg atgagtgata catcattccc 

30601 atcttccttt cttgaaaagt gctcaagttg aaatcatcct tttatgtctt ctcccccagt 

30661 ctaaactaac aggtcatagg tcctgtttac ttagggctct gtgactcctc ttttaccacc 

30721 gtgataccag gatgaatacc tttctcctga tggagaatta atagaacaac taggcaattc 

30781 ggtgggacca gagcccttaa acattcctct ttttcagaca aaattgYatg tttgaaacgg 

30841 tttacttctg atggcaaaac gtgactctcc caatgaccat catgacaatc aatggaagcc 

30901 aattgggagg cactgcagcc aggcttcaga gagatcacga ccttttgaag ctgcttaaat 
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30961 cagacttgaa gctgcttaga gggcatcagc agatttgata ttattaattt tttttaactt 

31021 taccacttat caggccaaag attctttttt tttttttgag atgcagtctc tgtctgctgc 

31081 ccaggctgga atgcaatggc gcaatcttgg ctcattgcaa cctctgcctc cagggttcaa 

31141 gcaattctcc tgcctcagcc tcctgagtag ctgggattac aggcacgtgc caccacactg 

31201 ggctaatttt ttgtattttt agtagagatg gggtttcacc atgttggcag gctggtcttg 

312 61 aactcctgac cttgtgatcc acctgcctca gcctcccaaa gtgctggtat tacaggcgtg 

31321 agccaccgcg cccggccaaa gattcttaaa atagggtgta ataaattatt ttattggaaa 

31381 aaataatatt ttataagtat cttcagtaaa aatcaatgta tataaacacc attaggcagt 

31441 tctattttgg tcacacaaat cggtaacagt caccagcatc actgtgtccc ctgaaaagat 

31501 ctctggatgg tttttttttt tcgacaaggt cttgctctgt cgctcaggct ggagtgcggt 

31561 ggagtgatct cagctcactg taacttccac ttcccgagtt caagtgatcc tcctgcctca 

31621 gcctccctag tagctaggac tacaggtgtg tcccacaatg gccggttaat ttttgtattt 

31681 ttagtagaga tggggtttca ccatgtttgg caggctggtc tcaaactcct gacctcaggt 

31741 gatctgctgg cctcagcctc ccaaaatgcg aggattacag gcatgagcca ctgtgtctag 

31801 cctggatggt ttttattaac ctgaacagtg gtgaaaaata aaataatctg gaccataaat 

318 61 aaggaaagac ctcaacatca actaaaacac agatatttat aaatgacttt gggatgtggc 

31921 attcatttcc aaattttgct ttgttagacc ttaggYgttt atatagctaa aaaagtcaag 

31981 gggatgactt cacttgaatt gtgcatattc atttgccatt taattcaata aagaacagca 

32041 aatgtattga ttgcagtaac agttactgct gctgctcaca agccagacac caccagaaac 

32101 acacctatag gcacactaag ttggccatac tacccggtgc aagggacagg atgcacccta 

32161 tgtgagtatc ctaattttta tcaaggaggt aggaagaatg gggcaaaact aaagctgtaa 

32221 gtggtgaaga gagagctgtt actcatgcta accaaagagg tggatgtcca gtcactttgc 

32281 tggtttagac attactttag ttttgatctt cactcagaca tgattacaga gtggttttgt 

32341 ttttgttttg ttccattaca gtggaagaat gaccttgtgt ggtgctggtg tcctgtgaaa 

32401 ttgYttatat tcaatagtaa aacatcatcc tcactcacag ctgacagtgg tcaggagctg 

324 61 ctcccatctt tgtcagcatc cttcacctca tgcctactgt gtatcagcca gtgctaccag 

32521 gcctgcacac acatcgctga ctgttcaaca cttcctgcaa agataggagg catccttctt 

32581 cccaatgtgc acatcaaaca tccacatctc tcagaagtct ggtagcttgc ctatggccac 

32641 acagaaaaga actaaagcta tttatcacaa gaataattag gtaaataagt aaatacacaa 

32701 gaaacaacaa gaagctttaa aggaagcaga cacataaatg gttgagggaa accagagaga 

32761 cttatggaac tcgatcactt gggacttaag caatggagag gaattcataa agaggtctca 

32821 tgggtgggtg gcatcaggga aggattccag cttctatttg ggtaaacatg tgcacaaaga 

32881 cccaggggcc tacaagagaa agaacaacaa acctttcacg gacataaggg aaggctttat 

32941 gtcRtaggtg atacctgaac caagagtcca aagggcagag aacagtttcc aagcagagaa 

33001 tccatggatt atgctggggt gggggttggt tggtagaaga caaaaaatga acaatgagaa 

330 61 ctgagaaaag ttgtggggta tgacagtcag aagaatgcta gtgatccccg agctaccaat 

33121 gtcaggagaa ttatgaggaa agggattaaa tcataaaggg ttaaatttca gtgagaatgg 

33181 gacaagcaga aacagtaacc attttctcct tttcaaggag ttagagggct gaaggcatgc 

33241 gacagaggga aaagaagctt tggagtgtgg agacagcaca catcagatac gcagtgggtg 

33301 ggtttgtttt cattattatg catttctagg aacagaatat atagcaactg ttacatacct 

33361 aatggtagca gtaaatattt aacaattaac atttaacaag cctctggatg attctgatgc 

33421 atactaaata aagagaacct ctgtatgcta gaaataataa ggcctggacc ataaagtact 

33481 agtgctacag tcaattcata aatctgtcat ttcatgaata aaatttcatg gttgtaattg 

33541 tagcattata agctttatgt gtgcatgtgt ttgtgtgtgt gtgtgtgtgt gtagagcgaa 

33601 ggaaagagat ttcatgctaa aggaaacctt agaattcatg gactgcctag gttctctaac 

33661 tttgtttagc atacatatat tagggttctc tagagggaca gaactaatag attatataca 

33721 tatatatata tatatatata tatatatata tatatatata tatatatata tatatggagt 

33781 ttattaagga gtattgactc acacaatcat aaggtgaggt ctgcaagctg aggagcaagg 

33841 aagccagccc gagtcccaaa gctgaagaac ctggagtcca atgtttgaga gtaggaagca 

33901 tccagcgtgg cagaaagaga taggccagag actaaaccag tctagtcttt ccatgttctt 

33961 ctgcctgctt ttattctggc catgctggta gctgattaga tggtgcccac cctggttgag 

34021 gatggttctg tctttcccag tccactgact caaatgttaa tctcctttgg caacaccctc 

34081 tcagacacac ccaaaggcaa tactttgcat ccttcagtca atcaagttga cactcaatat 

34141 taaccatcac aatacatgag aatcatccaa aggcttgtta agtgttgcgt gatactgcat 

34201 tctgtgcacc taccgtgtct tccctaccca cttttccagc catggacact gaggttgctt 

34261 tcaattctca gccaccgcac tgcaaagagc agctacatgc acgtcccttt tacacatgtg 

34321 tcagaactac tttgagatag gtaactggag acacattcac taggtagtag ggtatacaaa 

34381 tactaaaaat tttactacat aacatgaggg gtgccgtcaa agagttataa cagtgtacac 

34441 tcccaccatc aatacgtgag ttcctatatc cccacatttg tgccaacaca tgatactatc 

34501 caactttctg attttgacag ctttttaagt acaaagcgat atatttttta tctttttaaa 

34561 taatattggg tgcatatata tttgtatata tacatagaca catatatttg tacatatata 

34621 tacttatata tttatctcac cttgtgatat ggtttggctg tgtcctcacc caaatctcac 

34 681 cttgaattgt aataatcccc cctgtgtcaa gggggggtcc aggtggagat aattgaatta 

34741 tggggcagtt ttccccatac tgttcttgtg gtagtgaata agtctcaccg gatctgatag 
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34801 ttttataaat tggaattccc ctgcgcaagc tctcttgcct gccaccatgt aagatatgcc 

34861 tttgcttctc ctttgcctgc tgccatgatt gtgaggcctc cccagccatg tggaactgtg 

34921 agtcccttaa actgctttcc tttataaatt acccattctc tagtgtggct ctattagcag 

34981 catgaaaata gactaataca ctttgctaac tgtgtagtct tggataattc acttctttct 

35041 gagtttcagt tctctcatca gtaaaatgaa gaaaaattaa gtacctctga tagaaaagcc 

35101 atgaaatgag atgatgtgtg aaaagtaatt cacatgagct ctgcaaagca ataagctacc 

35161 aaaatagtta tttgttttta ttctgggatt tgattaaaaa tattRtttct caaaaggcaa 

35221 atttttYtaa agtacttagg gaactgaatt ataagaaaat tgtcaattat cagaattcag 

35281 tttggggata ttcttatgag atttttggaa cccacaggga gagatcaaga atacctacac 

35341 agttgacaat gtccaggtta agggaatttt ggtaaaggaa agagactaat agtagattaa 

35401 aaaagagtat cttttgcatt tcctttttcg tttatagttt ctggtgtata tgtaacatat 

35461 cattaaaaac tggtaataga agttaaaaag aaatctataa tcttatcact taaaagcact 

35521 gctgtattaa aactttgatg catcttttgt tatgcttaac tgaataattt ataagtatgc 

35581 tgatcacatt agtcatgtat cacacttaac taatgaagag agcatgctaa tttttcaata 

35641 gtctctgcat aagtcatttt aattgcttca taatattcca tcaagtacat gttgctgggg 

35701 taattatatt ttagtgctct ggactagaaa gtaattcagt atctataaaa atgtaaaaga 

35761 ttaattatta atacaaacta Ytttaatcaa atggatttag acaggttagc atatcttagt 

35821 gtatagcaat gtgcttaata ataccttata tttgtacagc cccatagaga gtaaacactt 

35881 tcaagcagcc ttgtgatctg gaccgtctgg gtattactgt tatgttatag atgaaggagc 

35941 cagtcaaggc tatgtgttta agaatttgcc tttagatctg acctttgcaa gagccaatac 

36001 tggggtgcaa tgtgatgttt tgatacttat atacattgtg gaatgatgaa acatatccat 

36061 cacctcacat attttttgtg gtgggaacat ttaaaatcca ctcatttagc aaatttgaaa 

36121 tatataatat attgcattcc ataaatatat acaattattt gtcaattaaa aataaaaatt 

36181 cttgtaaatt taaattcctt acagatgctg gatattaggc ttctgtctga tgcatagttt 

36241 gcacatattt tcttctattc tgtaagttgt ctgtttattg atgatttctt ttgctgtgca 

36301 aaagctctta attttaacta gatcccattt gtcaatattt gattttgtcg tgattgcttt 

36361 caatgtcttt gtcatgaaat ctttgcccat tgtatgtcca ggatggtgtt acctaggttg 

36421 tcttcaaggg cttttttagt tttggatttt acatttaaat atttaacgca tattgagtta 

36481 acttttgtat atggtgtaag gaaggggtcc agtttcggtt ttctacttat ggctagctgg 

36541 ctatctcagc actatttatt gaataagggg tcctttccac gttgcttgtt tttgtaagct 

36601 ttgtcaaaga tcaggtggtt gtaggtatgc agccttattt ctgggtactc tgttctgttc 

36661 cactggtcta tgtgtctgtt tgataccatt accatggtgt tttggttact gtagcactgt 

36721 agtacagttt gaagtcagat aacatgacgt ctccagcatt gttcctttgg attaggattg 

36781 cctcggctat ttgggctctt ttttggttcc ttatgaatct taaaatagtt ttttctactt 

36841 ctgtgaagaa tgtcattggt agtttgataa caatagtatt gaatctgtac attgctttgg 

36901 gcagtacggc cattttaatg atagtgagtc ttcctatcta tgagcatgga atgtttttcc 

36961 atttgtgcat gtcatttctg atttctttga gcagtgtttt gttactctca ttgtagagat 

37021 cttttgcctc cctggttagc tgtattccta ggtattttat tctttttgag gtaattgcaa 

37081 atgggattgc gtttctgatt tggctcttgg cttggttctt ggctgttatt ggtgtatagg 

37141 aatgctagtg atttttggac attgattttg tatcctaaga gtttgctgaa gttgtttacc 

37201 agctgaagga gcttttgggc tgagatgatg ggggtttcta gatatagaat catgtcatct 

37261 gcaaacaggg atagtttgac ttcctctctt cctatttgga taccttttat ttctttctct 

37321 tgcctgattg ctctggcaga cttctgatac tatgttgaac gagagtggtg agagggggca 

37381 tccttgtctt gtggtggttt tcaaggggaa tgtttccagc tatggcccat tcactgtaat 

37441 gttgtctgtg ggtttgccat agatagcttt tattttgaag tatgttcctt caatacctag 

37501 tttattgagg attttttaac ttgaaaggat gttgaatttt attaaaagcc ttttccacat 

37561 ctattgagat aatcatgtga tttttgtctt tagttctgtt tatgcgatga atcacactta 

37621 ttgatttgca tatgttgaac caaccttgca tcccagagat gaagcctact tgattgtaat 

37681 ggatttgctt tttgaagtgc ttctggattc agcttgcaag tattttgttg aggatttttg 

37741 tatcagtgtt catcaaaaat attgtcctga agttttctat ttttgttgta tctctgccag 

37801 gttttggtat caggatgata tttacctcat agaataggtt ggagagaagt ccttcctcct 

37861 cagttttttg gaaatcatat cattgggaat ggtaccagct cttctttgta catctggtag 

37921 aattgagctg tgaatccgtc tggccctttt tggtcggtag gctgtttatt actgattcaa 

37981 ttttggagct cattattggt ctgttcaggg aatcaatttc ttccgggttt agtcttgtga 

38041 ggctgtatat gtccaggaat ttagccatct caggttttct agtttgcgta 'tgtagaggtg 

38101 ttcagagtag tttctgatgt ttctgatgtt tggtgttttt tttttctgtg aggtcagtgg 

38161 aagtatctcc tttgtcactt ctaattgtgt ttatttggat cttctctttt ttcttcttta 

38221 ttaatctagc tagcaaccta tcttatcaat ttttattatc ttactaatta aaaaacaacc 

38281 tcctgaattt gttgaacttt tgaatggctt ttcgtttctt gatttccttc agtttagctc 

38341 tgattttggt tatttcttgt cttctgttag ctttggggtt gatttactct tgcttctcta 

38401 attatttcag ttgtgatgtt aggttgttaa ttttagatct ttataacttc ttgatggggc 

38461 attgagtgcc atgaattttt gccttagctg cgtcccagag attctggtag gtcgtatctt 

38521 tgttctcatt agtttcaaag aacttcttga tttcagcctt aatttcatta tttatgcaaa 

38581 aatcattcag gagaatggtg tttaatttcc atgtaattgc atggttttga gcgatttttg 



284 



PATENT 

Docket 524593008800 



38641 


tcagtcttct 


gtttttattg 


tgcgtggtct 


gagagtgtgt 


tttgtataag 


ttaggttctt 


38701 


ttgcatttgc 


tgaagattgt 


tttatgtgca 


attaagcaat 


caattttaga 


gtatgtacca 


38761 


tgtagcaatg 


ataacaacat 


atattctgta 


gtttttgggt 


gaagaaaaaa 


acaactccat 


38821 


taaaacgcgg 


gaaaaggaca 


tgaacactgt 


tgttgttgtt 


gggttttatt 


tttttttttt 


38881 


ttttgagacg 


aagtctcgct 


ctgtctccgg 


ggctggagtg 


cagtggcgcg 




38941 


actgcaagct 


ccaccttcca 


ggttcacacc 


attctcctgc 




tgagtagctg 


39001 


ggactacagg 


cacctgccac 


cacacctggc 




gtatttttag 


tagagatggg 


39061 


gtttcattgt 


gttagccagg 


atggtctcga 


tctcctgacc 


tcgtgatcca 


cccacctcgg 


39121 


cctcccaaag 


ggctgggatt 


acaggcttga 


gccactgcgc 


ccagccgtga 


acacttttct 


39181 


aaagaagtcg 


tatatatggc 


taacaagcat 


atgaagaaaa 


tcccaatatc 


actgatcatt 


39241 


agagaaatac 


aaatcaaagc 


cacaatgaga 


tatcatctca 


cacaagtcag 


aatggctatt 


39301 


attaaaaagt 


taaaaagtaa 


cagatgatga 


tgaggttgca 


gagaaaaggg 


aacacttata 


39361 


cactgttggt 


aggagtctaa 


attaattcaa 


ccattgtgga 


aaacagtatg 


gcaattcctc 


39421 


aaagagctaa 


gaacagaacc 


accatttggc 


ccaacaatcc 


cattactggg 


tatgtaccca 


39481 


gaagaatata 


aatcattcta 


ccacaaagac 


acatgcacgc 






39541 


gtcacaatag 


caaagacatg 


gaatcaacat 


aaatgcccat 


aagtgacaga 


ctggataaag 


39601 


aaaatatggt 


acatatacat 


cacagaatac 




taagaaaaga 


atgagatcat 


39661 


gtcttttatg 


ggaacatgga 


tggagctgga 


ggccattatc 


attagcaaac 


taatgtagga 


39721 


acagaaaacc 


aaataccata 


tgttcttata 


agtggaagct 


aaatgatgag 




39781 


tacaaggaaa 


ggaacaacgg 


acactggggc 




gtggagggtg 


ggaagatgga 


39841 


gacgagcaga 


aaaattaact 


attgggtacc 


aggcgtaata 


cgtgggtaac 




39901 


gtacaacatg 


agtttatata 


acaaacctac 


acatgcaccc 




aagttaaaaa 


39961 


aattcagtaa 


agtaaatgtt 


gtataataat 


ttgacatgaa 


attaaaaagg 




40021 


tgcacaaaga 


aaaaaactaa 


agtcaaaaaa 


attaaaaaat 


aaaagacata 


acaataacaa 


40081 


aaaagcatat 


caggatcacc 


gagagtagtt 


tcagaatata 


cacttccctg 


aagataaata 


40141 


taaataataa 


atcccagtct 


actctagttt 


ggtgacctct 


tacagagaac 


aataaagcaa 


40201 


tgctatcaca 


cacacacaga 


cacacacaca 


cacaaagagg 


tcaatattgg 


gacttctttc 


40261 


tccactgaac 


tttcttaata 


caacatcatt 


ctacttctta 


agttaaacaa 


cttaaagtag 


40321 


ggctaaccaa 


gggtctgaat 


tagaatctcL 


cagcataagt 


gagtgttttg 




40381 


aaattgctct 


taagtttctt 




gaatctttat 


ataagattct 


gtaaacaact 


40441 


ttgtgagcat 


gcaatgaata 


atacatgaaa 


ttgcttataa 


aattaataga 


catagtaaag 


40501 






atgtaagcac 




agatcttcaa 


aatttatgat 


40561 


aatggctttc 


tgctaatgaa 


tttaatagtg 


accacagtta 






40621 


tcaaaattgc 


taaaataata 


tatttttaat 


attttcataa 


cataaaaaLg 


gtaactaatg 


40681 


aggtgatggg 


tgtattcatt 




actctttcta 


caatgtatgc 


aaaaatcaaa 


40741 


acatcacatt 


gtaccccata 


aatatgcaca 




gtaaccttaa 


aatagataaa 


40801 


ttcaaaaaac 


ttatgacaaa 


tgtatgataa 


atgcatgtat 


ttcaaatgag 


gaaaatcatt 


40861 


taatttcttg 


aactctgaat 


agaaaatgac 


acagaattaa 


gattgctgta 


atgtagttgt 


40921 


taaagagttt 


ctcattgata 


gacttgtttt 


cactatgaca 


cttataaaca 


cttaaccctt 


40981 


gctatgaaac 


ataacattag 


gttacattat 


tctagagacc 


atcttaaaac 


catgcgagta 


41041 


ttgtaattgt 


tYtttcccag 


tagctattta 


gatctgatca 


ctataattgc 


taagtaaaat 


41101 


aaaacaggga 


attgcaactt 


tccaaatcat 


caatttctaa 


ataaatttta 


gttgactttt 


41161 


ggataacaca 


gggaggaggg 


gaascccatg 


caatggaaaa 


ttcatgtata 


acctttgata 


41221 


ccccaaaaag 


gtaactgcta 


atagcttact 


gttgactgga 


agctattttg 


tattttgtat 


41281 


atgagttata 


tactgtattc 


ttacaacaaa 


gcaagctaga 


gaaaagaaaa 


ctgtaagaaa 


41341 


atcataagga 


agagaaaaaa 


tacttactct 


tcattaacta 


gaagtgagtc 


atcatagaat 


41401 


cttcatcctc 


attgtcttcg 


tgttgagtag 


tctgaggagg 


aggagggaga 


ggaggggttg 


41461 


gtcttgctgt 


tcacgggtgg 


cagaggcaga 


agaaaacctg 


catatatgtg 


gaccctcaga 


41521 


gttcaaaacc 


atgaggttca 


ggggtcaact 


gtattttgga 




tagcatgtaa 


41581 


attgtctcct 


ttttttttta 


catagctaaa 


gaatatgact 


tatagaaact 




41641 


tgaaacataa 


tcaatctcaa 


ttactaaatg 






ttagaagcca 


41701 


ttaagttggg 


ccaggtgcag 


tggctcacac 


ctataatcca 


ccactttggg 


aggcagaagc 


41761 


aggcagatcg 


cttgagctca 


ggagtttgag 


accatcctga 


gcaacatggt 


gaaactatgt 


41821 


ctgtacaaaa 


aatacaaaga 




aggcgggtgt 


ggtggcttac 


gcctgtagtc 


41881 




ttagtgctat 




catgtgctca 


ctttgtgtct 


ctgtgtcaca 


41941 


ttttggtaat 


tcttgcaata 


tttcaagctt 


ttaaattatt 


attatatgtt 


acggtgatct 


42001 


gcaatcagtg 


atgtttgatg 


ttactattgt 


aatatcacgc 


cacaaaccat 


gttcatattc 


42061 


agcagcaaac 


ttaatggata 


aatgtgtgtg 


ttctgactcc 


tccaccaact 


ggctgttccc 


42121 


gcatctctct 


ctctctcctt 


ggacctccct 


atttcctgag 


agacaacaat 


attgaaatta 


42181 


gaccaattaa 


taaccttaca 


atggcctcta 


agtattcaag 


tgaaaggaag 


agtcatgtgt 


42241 


ctttcatttt 


aagtcaaaaa 


ctagaaatga 


ctgcacttag 


gaagacattg 


tccaccaaga 


42301 


taagcagaaa 


gctaggcttc 


ttgcagcaaa 


catttagcca 


agttgtgaat 


gcaaagaaaa 


42361 


agtttgtgaa 


gagaataaaa 


agtgctactt 


cagtgaacac 


atgaatgata 


agaaagtgaa 


42421 


ataaccctat 


tgctgatacg 


aagacagttt 


tagtggtctg 


gatagaagat 


caaatcagcc 
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42481 


actacattcc 


cttaagccaa 


agcctgatca 


aggccctaag 


ttcttttcaa 


ttctatgaag 


42541 


gctgagagag 


gtgaggaagc 


tgtagcagaa 


agctggaagc 


tagcagaggt 


tggttcatga 


42601 


ggttcaagaa 


aagaggctgt 


ctccataaca 


tagaagtaca 


aggtgaagca 


gcaaatcctt 


42661 


aggatgaagc 


tgcagtaagt 


tatccagaag 


atgtagctaa 


gatcataggt 


aaaggtggct 


42721 


acactaaaca 


acagattttc 


agcatagatg 


aaacagcctt 


ctattggaag 


atgccatcta 


42781 


gaactttcat 


agctagagag 


gagaagtcaa 


tgtgtgactt 


caaag'gacag 


gctgactctc 


42841 


ttgtcagaga 


ctaatgcagt 


tggtgacttt 


aagctgaaga 


cagtgctcat 


ttaccattct 


42901 


gaaaatccta 


ggacacgtaa 


gaattatgct 


aaattcttct 


ctgtaaagca 


caggcagatg 


42961 


acagcacatc 


tgtttgcaac 


atggtttact 


gaatatttga 


aacccactat 


tgaagcctac 


43021 


cgggctcaaa 


tagtctgcct 


gccttggcct 


cccaaagtgc 


tgggattaca 


ggcaagagcc 


43081 


actgtgtcta 


gcccttgttt 


ttgaagaaat 


acattttgta 


aggctatagc 


tcttattgat 


43141 


actgattcct 


ccaattaatc 


tgggcaaagt 


aaatttaaaa 


ccttctggaa 


agcagtcacc 


43201 


atcctagatg 


ctattaagaa 


catttgtaac 


tcatgagaga 


aggtaaaaat 


atcagcatta 


43261 




ggaagaagct 


gattccaacc 


cttagggatg 


actttgaggg 


gttcaagact 


43321 


tcagtggagg 


aaggaactgc 


ggatgtggtg 


aaaatagcaa 


gagaactaga 


attagaattg 


43381 


gagcctaaag 


atgtgactga 


attgctgcaa 


tcttataata 


aaacattaat 


ggatgaggag 


43441 


ttgcttctta 


tgaatgagag 


aagaaagtgg 


tttcttgaga 


tggaatctac 


tcctggtgaa 


43501 


gatgctatga 


acatagttga 




aaggatttag 






43561 


gataaagcag 


tggcagggtt 


tgagaggatt 




ttcaagtttg 


gctatgggtg 


43621 




tggcatcaca 


tgctacagag 


aagtctttca 


tgaaaggaag 


aattaatgtg 


43681 


gcaaacttca 


ttgttttttt 




tccacagtca 




cagcaaccac 


43741 


caccctgatc 


agtcagcagc 


gatcaatatc 


gaggcaagaa 


cctctaccag 


gaaaaagatt 


43801 


aaaatttact 


gaagactgag 




gtattttttt 


tagcaatcaa 


gtattttaaa 


43861 


attaaggcat 


atacattttt 


aaggcatata 


gctattatac 


acttactaaa 


atataaagat 


43921 


actatttata 


tgcactagga 


aacaaaaaac 


ttgatgtgat 


gaaatttatt 


gcaaaatatt 


43981 


cactttattg 


tggtagtctg 


gaaccgaatc 


cacagtacct 


ctgaagtgtc 


tgtacctatg 


44041 


ataagtaaag 


aaatgttata 


aaggaatata 


ttagcttgta 


aattactaag 


cttcttacat 


44101 


agaactaatt 


taattaagct 


attgcttaac 


aattaacagt 


tgttaatcta 


ttaacaatta 


44161 


acagttgtta 


atctattaac 


aattaacaac 


caccacccac 






44221 


taaacagagt 


agcaaaacca 


accctcttqt 


acccattccg 


aggtcccaag 


catcaacccc 


44281 


atggcctttt 


ctcccccgtg 


caactctttc 


atacgttgcc 


catgatctgt 


attattttga 


44341 


agcaaattta 


aaacttccta 






tgtgtgcaaa 


ttcctgaaat 


44401 


ttaagattct 




aatagaatct 


aaagaagtga 




atttgcacca 


44461 


tcaaataatc 


agttgttttt 


caaattttca 




ggaaaacagc 




44521 


tactattttt 


ttaacaacaa 


ctttccaaag 


acctcaatat 




agaatttctt 


44581 




attgatttca 


gagtccattc 


tctgaacatg 


ttctctgtgt 




44641 


catccactat 


ctgccactca 


atcaagattt 


gagtccctga 


ggaattgctg 


aaggtacata 


44701 


tattcagaga 


agatgcttat 


tcctattctt 


acagagccat 


ggttttcaaa 


cctgcgggaa 


44761 


caaagccaca 


atgagtcatt 


atgtctgtta 


ttcttttttt 


cattactata 


catttgtggc 


44821 


ctaagatttt 


gtgactgtcc 


tggaagaatt 


caaaggaaaa 


tttgaatgta 


tggcacaata 


44881 


ggctttacac 


tacatgtggc 


attaagataa 


atatcattta 


agtgtaaaat 


aagccctaat 


44941 


actgtgtcat 


cagaatacta 


aagaattccc 


cctcagatac 


atttatttta 


atttttttaa 


45001 


tctttaggga 


gcagcaaggc 


gttttatctg 


gttccttaca 


gaaacactta 


Yggttattct 


45061 


atatattatg 


aataatgtag 


tttcttaaaa 


ttaaaataag 


cagagtttaa 


agtacgtata 


45121 


cagcatcatt 


aaaataacat 


gcaatatgtt 


ttataaagtg 


acttcagagg 


atgcatacaa 


45181 


atatctataa 


aagttatgta 


tgcaccttta 






tcaaccaatc 


45241 


taaactgcgt 


tgaaatagaa 


acaatatgga 


tatttaggaa 


cttctggttg 


ctgcatggta 


45301 


ctataattac 


actggctgaa 


gtataatttc 




atgcaaaggc 




45361 


aaaagaaaat 


aaaactctac 


agtaaagaaa 


ttaaaactat 


ttttgttgaa 


gtaactttcc 


45421 


taggaagtat 


tctattggta 


tcttttgtct 




aatattgtct 


actatgttta 


45481 


aataattatt 


tggctttatt 




aattgtcact 




catatagaga 


45541 


ggcgttgcta 


tttctccttt 


tactctctag 


tggggtgact 


tggatgttaa 




45601 


tgagattcag 


agattaataa 


actgtctgta 


acactgtgcc 


atctgtgaag 


acttaatcac 


45661 


tatacaacac 


aacaatcaca 


actgcatgtt 


attgaggctt 


gttatgaagg 


aggcagatgt 


45721 


taatctcttc 


atcttactta 


atttggatat 


cagactttgg 


aagtaagtat 


tcttatctcc 


45781 


aatttataga 


taaagaaact 


gaggtttagg 


aatctgattc 


aagattttcc 


agctgttaag 


45841 


tgatggatcc 


ccatctttta 


agagccagga 


ttgtcttatt 


attttttttc 


caggtcatac 


45901 


taaggtctcc 


agtacaaaag 


tttggatgag 


catacttaat 


ttctctttat 


ggaaagggct 


45961 


tgaagggagt 


attaatattt 


cacttgttgc 


tggaataatg 


attgttgatg 


tttgaaaaaa 


46021 


atgttgtcta 


caaagattRa 


gaagattttt 


tgtgaacatg 


aaataaatga 


gattttgtca 


46081 


tctgtgttga 


gtagaagaaa 


tatttcccaa 


atttcagaca 


tcctagcatt 


aaaaatggag 


46141 


aacatgtatt 


aaagccttca 


agctttctct 


gttcttgttt 


catttatcta 


tatcaagata 


46201 


cccatgggta 


tgtgagccat 


ttactggttg 


gttttgtagt 


tttgttacat 


ctggcagtgt 


46261 


ttcaaaaggt 


aatgcaagtg 


ggcaggtgtt 


attattgatt 


gaaataagca 


gtttacacca 
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46321 


gtctaaaaca 


gtgtccgctg 


catgcattta 


ttcaccctct 


gctcccaaat 


gacagatgag 


46381 


tttgtctttg 


tgaagaatag 


gttaagccct 




ttactaaata 


aaatactctc 


46441 


tcttttgact 


ttctctataa 


tgaaacttta 


attatgtgac 


taaattgtac 


agaatctgaa 


46501 


ggtcagaaaa 


cccaaaataa 


cacaccatca 


tacatttctc 


tgtgtgtcct 


aaaaacattt 


46561 


ggtaaaattt 


aaagttggtg 




aaataatact 


gtagagataa 


ttaatttttg 


46621 


tattcactaa 


atcttaatat 


tacaattggg 


catgtctcag 


aggttaccga 


gtttctccca 


46681 


gtgtctagct 


tctatgaaag 


tataggttaa 


gatctacata 


aagatacagt 


ggtactcagg 


46741 


taaataagac 


atatagtgtc 


taatgtacat 


cacaatatac 


attataatat 


gaagtataca 


46801 


ttaatgtaca 


tccatacata 


cactagtatc 


attattaata 


tacattaaat 


aatatatggc 


46861 


ttcagaggcc 


gtgatgaggg 


tcatcagttc 


tgaactctat 


gaaacagtaa 


gggctgattc 


46921 


aactctatcc 


aaacttttta 


aacattctaa 


tttttcaaat 


taaatataat 


aaactggata 


46981 


tttattttaa 


tctgcttaga 


aatgttggtt 


gattgcgagt 




agcacatatt 


47041 


taagtttcca 


tttgggaaaa 




tttaataaat 


aaatgacatt 


ttgaagtaga 


47101 


ctgaaggcta 


atcaatatat 


tagaatgact 








47161 


gaggaataat 


ttactttaaa 




t ctgtagtgg 


ggaattcagt 


agttttcttt 


47221 


cagcactgaa 


caatagtgat 


tttgatggta 




gaatgccatt 


attctYagta 


47281 


atattaatgg 






gagctcttta 


tggtataatg 


catgataaat 


47341 


tatgtgatat 


ctaaaatatg 


aagttgaaag 






aatgatctat 


47401 


aaaaaagcac 


aaaagtgaaa 


aatagaattt 


taatgaggta 


ttcttaaaaa 




47461 


ttttgctttt 


ggataaatac 


atgcaaaatt 


taaatcttga 


ttgtctttgc 


tgaactattt 


47521 


tttaaagtgc 


caaggaccta 


tttctttttc 


atagttagca 




catgtaactt 


47581 


tttataatga 


aagacaatac 


acattcagaa 


aaagacaaaa 


agcataaatg 




47641 


tcattggact 


atcaaaaagt 


gaaaatgcta 




acgtaggcca 


aacatattat 


47701 


tgtaactttc 


atgccYttac 


tgttgactct 


tacctccctc 


ttcccaccaa 


ataatcatga 


47761 


ccatgaattc 


tattgccata 


gattagtttt 


gcttattttg 


aattatatac 


agaaggaatc 


47821 


atactatatg 


aacttttaaa 










47881 


cccatgttgt 


gtctacatag 


gtataactga 


tttattttta 


tataatgaaa 


tgtcctacag 


47941 


taatgaaaat 


aaqtaaaaqt 




caattaaaaa 


tataatttaa 


aaatatagca 


48001 




atccattcta 


taattggaca 


tatgaattat 


actttgggtc 


aattatgaat 


48061 


aatgcttcaa 


aaatattcac 




gtcttttgct 






48121 


ttgcgctggg 


tacatcattc 


ttcagagtgg 


aattgccaac 


tcataaaaaa 


tgtatatatt 


48181 


taattttagt 


agaaaatgca 




aatggaaatt 


ataccaattt 


atattctcaa 


48241 


cagcagtgta 




atttgttcca 




aacact tggt 


attaattttc 


48301 




gatgtttatt 


g L LacccLca 


Utttagcca 


ttctagttgg 


tgtgcataac 


48361 


tctcacactt 




tggcattgtc 


caatgtctaa 


taagattagc 




48421 


tagatttgtt 


aggcatttaa 








tttgtagttc 


48481 


actatgtatt 


ctggatacta 


atatactgaa 


aaataggttc 


taccattctg 


tggtttcttt 


48541 




atttttaaat 


gaacaaagtt 


cttaatgtat 


tctgacatca 


gtttcctttc 


48601 


atggttaaga 


aaatcgttga 


actccttaaa 


atcgtgaaaa 


tattcagcta 


tgttatcttc 


48661 


ctataacatt 


actgttttgc 


ctttcacatt 


tatgtctaca 


gtcttcctgg 


aattcacttc 


48721 


tgcatacggt 


ttgaggtagt 


gatcaatcct 


tctttaaaaa 


tttctttctt 


tttaattttt 


48781 


tatgggtatg 


tgaaatgttt 


tgatacatgc 


atgcagtgtg 


aactaagcac 


atcatggatg 


48841 


gggttatcca 


ttccctcaag 


tgtttatcct 


ttgagttaca 


aacaatccga 


gtatactttt 


48901 


taagttactt 


taaaatgtac 


agttattatt 


gactatagtc 


accctgttgt 


gctatcaaat 


48961 


aataggtctt 


agtcattctt 


tctgtttgtt 


tgtacccgtt 






49021 


aagcccccca 


ctacacttct 


cagcctctag 




tctactctct 


atgtccatga 


49081 


actcaacttt 


tttgattttt 


agatttttct 


ttttaaattg 




tggatatcca 


49141 




caccatgtat 


ttaaaagaat 


tatttttctc 


cccactgctc 


tgcatggcaa 


49201 


acattgttaa 




tccatacatg 




ttctggattc 




49261 


tccagtgatc 


tgtttgaaga 


acctgccaat 


aagacattct 




ataacattat 


49321 








tccaactttg 


tttttcttga 


ggagtatctt 


49381 


ggtgatttcc 


attttgttac 


atttccacat 


aaaacttgta 




aatttgtgca 


49441 




cattggtttg 


aatttggtag 


aatctatata 


ttaatttagg 


agtattgaca 


49501 


tcttttcaat 


atgtattttc 


tactataaac 


ctttaaaatt 


tttctcaata 


ttttataatt 


49561 


ttcatgtaaa 


ggcattaaat 


atattttatt 


agttttttac 


agttaaataa 


tatagtttga 


49621 


tactaatgta 


aatgtcattc 


aaaaatttca 


ctttctgttg 


cttttgtata 


aatgtttaat 


49681 


tcatttttat 


atatagactt 


ttatctaaca 


gacttgctaa 


actaattcta 


tagatttttc 


49741 


aaatttccta 


catttgcact 


catacaccta 


taaataaagg 


cagttttatt 


tcttcctttc 


49801 


caatcctact 


acctgttaaa 


tatttttctt 


gccttattac 


actaactaga 


agttcattac 


49861 


atatttaatg 


aaagggtcta 


tacagaacat 


acttgtcaca 


ttctcaaaca 


caaagcagct 


49921 


ctcagcattt 


cctataatgt 


atgatacttg 


ctgtatgatt 


tttacagata 


ctctttgcag 


49981 


agttagacat 


tgcctgctgg 


gctaagaatt 


ttaatcctgt 


gtgaatatta 


cattttatga 


50041 


aatgcttttt 


ctgtatttgg 


tgagaaaacc 


atatgttact 


taatgtgata 


aattacattg 


50101 


aatgactttt 


aaatattaag 


caattcttgc 


attcctggaa 


ttaactcgat 


tgagatatga 
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50161 


tttattattt 


tttctatatt 


tttatattgt 


agaatcattt 


ttaaactatt 


tttaaggagt 


50221 


tttggattgg 


cattcatggg 


taagatcgac 


ttttattttc 


cttcttgcaa 


gttccttgtc 


50281 


agattttaat 


atcagggtta 


tgctggcctc 


acaaaacaag 


ctgggaagca 


ttctctgttt 


50341 


ttctgctctt 


tgaaggtact 


tgtttaatac 


tggtgtgatt 


ttgtccttaa 


atgtttagaa 


50401 


gaattcacta 


ggaaagacat 


cgaggcctgc 


aattttctgt 


gtgaatatgt 


ttacaattat 


50461 


gcatgtaatc 


taacagatgt 


gggcagttca 


ggttttcctg 


ttctcatctg 


ttttggtaag 


50521 


tggcgattgg 


tttggaattt 


atttcattta 


aatttgtaaa 


attagtggca 


taattcgaaa 


50581 


tatcattatc 


actctaatgt 


gtataggatc 


atcgtaagat 


gctcttttgc 


attactgata 


50641 


ttgtttattc 


atgtctccta 


tttttttctt 


tcccagatca 


atcctaacta 


gggttttgtt 


50701 


aacttaaacg 


ttcttttcaa 


aaaccaactt 


gtgttttttt 


tccctaattt 


tggtaatttt 


50761 


tcatatgtat 


tttaatcatg 


aggaataata 


cctcttgtag 


aaagaagaat 


atacagaagt 


50821 


caaaatgaaa 


aataattaca 


atagtctgaa 


tttccaaaat 


tcgggataaa 


cacaattcct 


50881 


ccaaattttg 


tgtatattct 


ttcagattta 


taacacaaat 


gtatttatga 


agtatgtttt 


50941 


ctaaacacac 


acagatgaaa 


tatagaatta 


tactgaatgc 


tatttgatac 


atatgaccac 


51001 


tgtttcctca 


tttRtacatc 


ttcttactac 


ttccctgctt 


agattatttt 


aaaacatatt 


51061 


taatattgca 


tgaccttctt 


caaagattct 


acaaaatata 


tttataatca 


ataaggagtt 


51121 


tgtttttaaa 


tagaacttaa 


aatgagcata 


tctaacataa 


tttataagtt 


ctgcaatatc 


51181 


ataaaataat 


cataggctat 


ttgacttctg 


cttgtagtgt 


aaaaatatct 


ttttagaatt 


51241 


tattatttga 


attagaattc 


aaagtctaat 


aatacgttga 


attaatacat 


gttttatagt 


51301 


acaatactat 


ttattacctt 


tgaaatcatt 


tttattgaga 


aagtatttag 


ttgccataaa 


51361 


atgcacccaa 


ataaagtgca 


gaaattgatg 


agttctgata 


aatgtaaaca 


cctgtttaac 


51421 


cccacaaaga 


ggaatcagaa 


tgLatccatc 


acccaacagt 


tccttcatgc 


tcctttgtag 


51481 


acaatgctca 


tcacaccctg 


accctggaaa 


taatcagctt 


tctgtcactg 


tagagtattt 


51541 


ttactattct 


agaattttat 


ataaatgaaa 


tcatcttgtg 


ttcactttta 


tatctggcat 


51601 


ttttcattct 


acaaaatatt 


tttttaattg 


ttttatgttg 


ttgagtacat 


catcagttta 


51661 


tgtcttttat 


tgagtaattt 


cccattgtat 


agatatactg 


tttgtttttt 


ttttttaact 


51721 


ctgtcttatt 


tttgtcaatt 


attcattctt 


ttctaaaata 


tttcttaatt 


tttggcttta 


51781 


atttgcttta 


tttttccccc 


taatgtctta 








51841 


ctttcttctt 


ctgatatcca 


tgggctcaat 


attggtgact 


ttgctttcat 


ttgtgatatt 


51901 


gataatttgg 


gtcttttctt 


tccctttttt 








51961 


aatcttagca 


aacttttgaa 


agaaccacct 


tttagtttgt 


tgattttctc 


gaatgttttc 


52021 


ctgtttccaa 


ttttattctt 


tgtgctctaa 


tttttaaaat 




ctgcattctt 


52081 


taggcttcaa 


ttctaaattc 




taggatgaaa 


acttgcatta 


tttatttaga 


52141 


tctttgtttg 


ttttctaata 


tatgcattta 




ttttcctcga 


acactgcttt 


52201 


tgctctatcc 


tgcgtatttt 


gatgttatat 


tttcattttc 


atacagattt 


aaacattcta 


52261 


gataatttca 


catgaaactt 




cttgaatttt 


tttcagatgt 


ttaggaactt 


52321 


tctagttatt 


tttctgttat 


taatttatag 


tttaattcct 


ttatgacctg 


agagcataca 


52381 


ttgtatgatt 


tctattttta 




agagtgtgtt 


ttatgaccga 


taatacatgg 


52441 


tgaatgttcc 


atgtgagctt 


aagatgagtg 


tgtctgctgt 


tgttgggtga 


aatgttctca 


52501 


aaatgttaat 


taaatctagt 


tgaataatag 


tgatgttcag 


gtcttctata 


ttcttactgc 


52561 


tttcctgctt 


ccttgataca 


tcaattattc 


caactataat 


aatggacttc 


tctgttttta 


52621 


acttgccatt 


ctatcagtat 


ttgcctcatc 


taacgactct 


gttgttagtt 


gtctacacag 


52681 


ttaggattat 


tttaccatct 


tggaaaattg 


atcactttgt 


ctttaggaaa 


tgtttcttgc 


52741 


tatcccaagt 


aatcttcctt 


gttcttcagg 


tttctttgtc 


tgaaattaat 


gtagctcctt 


52801 


cggcttttat 


tttttattag 


tgttaacgtg 


tgatatatct 


ttcttcatcc 


atttactttt 


52861 


aatgtacgtt 


agtctatatt 


taatgtggat 


ttcttgtaga 


caacatagct 


gggcctactc 


52921 


tttctatata 


ctctgacaat 


ctctttaatt 


ggtatattta 


gattgctcac 


ttttcaagtg 


52981 


attattgata 


tatttgaatt 


aatatgtatc 


atgcttttaa 


ctgttttcta 


tttgttgcag 


53041 


ttgtttttaa 


ttttttgccc 


cattttaagt 


tccttatctg 


attttaattg 


aaaatttttt 


53101 




ttttatctgc 


tcttttactg 


tatcagtcat 


actttaaaaa 


ttgtcagtgg 


53161 


ctgccttaaa 


ctaaaccaaa 


gtctattttc 


aaatattaat 


aatactattc 


tacttattat 


53221 


atagtgcagg 


tcccttaaaa 


cagagtattc 


ctaacttctc 


ccttacgtac 


ctgacaacat 


53281 


tcatttgtaa 


tttaggtgaa 


tgtaatatta 


atttgcaata 


aaaattaaat 


tcatttaatt 


53341 


tatccatgtg 


ctataagcac 


ccaatgcatg 


attattattg 


taaatgtttg 


tcttttaact 


53401 


aatgatttca 


ttaactaaga 




taaatgatct 


tacttctttt 


atttcttctt 


53461 




cctttctcaa 


tgtagatcca 


gatttctgag 


ctatataact 


ttccttttgt 


53521 




tcttcaaaca 


tttcttatag 


ggaaggaatg 


ctctcgatgc 


attccctcag 


53581 


tttttgtttg 


cctgagagtc 


tttatttctc 


cttcactttg 


gaaggataat 


ttctctggat 


53641 


atagagttgt 


agttttattt 


ttacttcttt 


caatgcttta 


catattttac 


tcctctcttt 


53701 


gcttgcttgc 


ttgttttctg 


atgaaaagtc 


caatgtaagt 


tttatctttc 


tttctctatc 


53761 


agtaatatag 


ctacctttcg 


atgccctctg 


cttcttccaa 


aattttgttt 


ttgtctttgg 


53821 


tttactgtaa 


tttgcatctg 


atatgactca 


gaatagtttt 


tattttggtt 


tttaatcttc 


53881 


atgtttattc 


tctgagtttc 


ctggatctac 


agttcagtgt 


ctgtcattaa 


tattgaaaag 


53941 


ttattggcca 


ttattacttc 


aagtatttct 


ttgatctatt 


atcttttcct 


tctggtattc 
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54001 cacttacgca tatgttacaa cgtttataat tgcccacaat tcttgatact atcttatgct 

54061 tttctttttt ctttttctat tacaggtttt tttctttttc tttttctatt acagcttttt 

54121 ttttctttgt ctattacagc ttgagaaatt tgtatcttct tttcttttat atatatatat 

54181 ttttattata ctttaagttc tagggtacat gtgcacaatc ttctgatctt ttgttggttg 

54241 tattgaatct gttgttgggc ccatcaaagg cattcttcac ttctgttcca gcatttttaa 

54301 tttgtagcat ttctctttga ttcttttgca gagttttcat ctctcgatta cattacccat 

54361 ctgtttttgc atgttttgag ctttttccat tagacccctt agcatatYaa tcatagttgt 

54421 tttaagccct tgtctgattt tcaacatctg tggcatattt gagtcttgtt ctgataattg 

54481 ttttgtctct gcagagtgtg gggttttttt ttttcttact ttttgccatt ccttgtaata 

54541 ttttgttgaa accaaaatgc gctatatctg atgacaatag aaactaagac aaataRgttg 

54 601 ttagtatgaa gatttacatt actctggcta agaaatgggt tacagtttag gtttgctata 

54661 ggtactatag gtaccagatg cttccggttc atctaatgca cttatttcta ttcctccttt 

54721 tgacttaaat tctcttcaga ggcggtcttt gttttttaag tctttcaact gttatccagt 

54781 attattgcac tggactcctg ttgtgtggtg gttcgatgtg taagaggagc aatgttctgt 

54841 aatattccaa ctcaatttaa gtgtttcagt gggttgttgt ctcagaactg tgaccttcac 

54901 aagcatatct ctggtggtat agcttttttc cctcctgcca gctactgtct ttcctggcta 

54961 ctaggtttcc aatctatttc tgtgacgctc tgactcctgt tgcttttttt tccttaggta 

55021 agacaggaaa ggtacggagg ctggaatggg agaagtactg ccccccagtt gggagaggtt 

55081 ctggcaaagt cttttcttca ggagaatagc cctttgttat gaagaaaacc ctgagcatac 

55141 ttcacagtca ttccctttcc cacttcctga cagagccaga agggagtctt tttctaatct 

55201 tcatagaatg catggatggg ttcttggagg taaagcccac agaaatgtgg agccctctaa 

55261 gactgtggtc aggaacttct cactctcatg ctagtctaca ctcagtttcc agagattcac 

55321 caaaattatc atagaagttt tcctgtcagt ttctggtgcc agtggctttt gttccaggtg 

55381 gatggatctc agctctgact ctttggatgg tcccgtccct ctagatttca gcatggtggt 

55441 gtgtcatgtg tactagcttg tgctgctata accaatacca tagactgggt gacttaaaca 

55501 acagacattt attacttata gttcttgagg ttgaaaagtc cgagaacaag gtgctaccca 

55561 attcacttct tggttagggt cctatttgtg gtttgcagat ggctatctct ctgctgtgtc 

55621 tgcacctggt gaagaaaaag aagtctgagc tctcttcgta ttcttataag ggcactaatt 

55681 tcctcatgaa ggccccacct catgacctta tcaaaatttg aatacctccc aaagacctca 

55741 tttccaaata cagtcacatt gtgggttagg gcttcaacat agaattttga gagggtgcaa 

55801 tttattctat agcaccatga aagcacagtt ctctgatgag tctaagaaaa gtgattgatt 

55861 tctagtttgt ttgtcttttt tcttgtggtg cagtgtagag cagtgtttca ctctgagatg 

55921 ggtactgtgt gtgtgtgtat aaatattcta atatattcta acagaataat atgtatattc 

55981 tgtagaatat atattagaat aatgtatatt ctgtagaata tatattagaa taatgtatat 

56041 tctataggag ataaatatta atttcccttt aagaacagtt tttgctgcta ttttattatt 

56101 ttttattgta cgtaggacac tacataagaa aaaaatgaat agacaatttt aggcctagaa 

56161 ggctatcttt ctgcaaagtg taatttcatt cacttttaca ggcaaccaga agcactgaac 

56221 ctctctgaca tcctcactat aattccccac agattggaaa gatgggaagt ttacctttaa 

56281 tctccgtgcg gggctgtccc atctctggct ttccctttat cctaaaaagt agatcctcta 

56341 aattcttaca aaaagcctat ggaagcctgt aaaatattct cttctttgag ggctctagaa 

56401 ctaaaatttt gtccctaacc ccatgaaagc tgctcataaa accatgacca aaaacaacaa 

56461 caacaacaac aacgaaacta cccagctatt gtttctcctc ttcagaaatc ctttagttat 

56521 ccctaaagag aaagcctcaa atgctgggct cacctctttg ggttttcttc ttctagatct 

56581 tggacattta atattttatt atatttttat ctcttcaact ttttttttat tccaaaagga 

56641 gggttcagaa tttccagtct agcagtacca taatgtgaat ttttatagtt attgtccatc 

56701 tcaataaaaa tttagtcttc cacaaaatcg tacatatcat atcctaatat aaatgtaagc 

56761 tttatgactt gtccacatat ctctcataaa acaatttatt gctgtgtttc aacaatagtt 

56821 acagattaca gccaagtttg catctttcct gtSctttttc tcttctggct atttgatctg 

56881 tcttgggaat tcaaaccctt ttatgcaaaa ggtactaaac agtatatttt ataacttgta 

56941 tctccataga ttctaatata atgatttgca caaggggtct catcaagtta tcattaataa 

57001 ttgtgttcct tcaaataaat attttaataa tattcagtat ttttggaagg tggtagagtt 

57061 tgttaaataa aattccattc cctttaattt tgcaaattga gatgtattat acgtgcagct 

57121 caaaacttaa cattctaatt tgattagtgg attctcattg ctatttcttt attataataa 

57181 atgaatttta cattcataat caagactgaa tcaactttgt aagatacagt cctgatgtct 

57241 tgttcaacat atgtttaaaa gttactctca tctgggttta tgttagcaaa ttttccactt 

57301 ttcagtagtt cttatttctg tttgctttta ttatatactt ttctagacta gataaccttt 

57361 tgggaggcac atttagtaaa gatttatacc tgacatcata aaattaaaaa gtgatttcta 

57421 tttgacagca tgttgctatg atttatttag catctgaatg tcagctgact atgtcaaaat 

57481 gaattgtact tgaaaatagg tcatgtgtag gacacatgta ggtcacaaga attctcacaa 

57541 caagggaggt tattaatgac aaggggattt tcatgtttcc ctgtttcttt gttgaacttc 

57 601 tactggtgct gctctttatt tggatggagc tggactgatt tctatataat tgcagagtct 

57 661 gctgtgcaac tatgtgtaac gggtcccatg tttctgattt ataacagtga cgttttagag 

57721 cttcttacaa attgccatat gggcatctcc ctttatactt cttggctttt atacgtgagt 

57781 tgctcaatta atatttgaaa aagaaattag tgctattatg cctcttcata aactttagaa 
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57841 


tcactttgga 


aatactcaaa 


atcctgtgag 


aaactttaat 


tcattaactc 


cataaatttt 


57901 


cttggttaaa 


atacattcct 


aaattgtcta 


tgaacacctc 


attgagtttg 


gaaatcacca 


57961 


agtctaaaag 


aaaagaaaaa 


tacaatgaag 


gctttttggt 


ttttatcatg 


taagacatat 


58021 


aaagttcatt 


ttacttctag 










58081 


tattaggagg 


ttactattta 


tatgcaagag 


tcttattgat 


tattcaatgt 


ttatcattta 


58141 






gggaagatat 




agaaaagttc 




58201 


aaagtcagct 


ggtggagctg 


agtcccagtt 


caacaataac 


ctaagttgca 


ttattctaaa 


58261 


atgtgtaaaa 


ggttttaaac 


ataaattatg 


aggaaaaatg 


aaaaaagctt 


cagataaaat 


58321 


attaaatttc 


ctctagggta 


agttgtttgc 


tttcatgttc 


tgttgaagtg 


atgccttttg 


58381 


atggcttagc 


taaattatgg 


gctttggagt 


cagaaaagcc 


tggaattaaa 


tccttgctct 


58441 


gccactttct 


agctgtgtga 


ctttaggcac 


ataacctcta 


taattttcat 


tttcctcagt 


58501 


tgtaaagtgg 


gtacaaaaat 


aactacttca 


cagagttgat 






58561 


atacatttct 


gctatgtctg 




cctaactttc 


atgttgaaaa 


catttaaatt 


58621 


ggtaacatag 




ctagttgtta 


tggt ccaaa t 


atttgtgtct 


ccccaaactt 


58681 




aatcttaacc 




tggtattagg 


tggggccttt 


tgggagttga 


58741 


ttaggtcaag 


agtcctgtta 


tggaaatgta 




ttataaaaga 


gacccaaagg 


58801 




ccgttccacg 


atgtgagact 


acagctagaa 


agtggcattc 




58861 


gaagtaggcc 


ttcaccagac 


accgaatctg 


ctggtgcctt 




tttccaqcct 


58921 




gaaaaataaa 


tttttgttgt 


ttataagata 


ctcagtttat 


qacttttqaa 


58981 


gtgagacctt 


ctaaaatatt 




gaaaagttgt 




aqqqaacata 


59041 






aaaccagagg 




gagtgaaaca 


aaqatccaaa 


59101 


gcacaaaatt 


agcttggcat 


gcattcaaaa 


tqcaaatttc 


aggaccctcc 


ccacaaattt 


59161 


agtacacagg 






aaacacctca 




acatatacta 


59221 




tctttaaagg 


aaqacataaa 


tgtccctgta 


ataaaattat 


tattttt a 


59281 


aaaagataaa 


gagatactta 


aatccatgca 


ttcctttgtg 


aattqttatq 


qcaacaattc 


59341 


ttcatagcaa 


attgaggaaa 


gtttcctagg 


caaaggaata 


catttoaaac 


tcaataqcat 


59401 


gcactgaact 


tttcatttat 






qcatcattca 


caaacattct 


594 61 




atcaaatatt 


aaaat ccaaa 


gcagaatctt 


qqttatqtat 


qaaaaaattt 


59521 


caacaagtgg 




qcaaatttat 




ataaatataa 


taaataqtaa 


59581 




ttccaagtga 


cactggcatt 


agaaagttat 


ttaaagtatc 


caqaqtqcta 


59641 


ctaagtaatg 


cttttgcctg 


ctgtatggct 


atacactctt 




tctccattat 


59701 










aqatttqact 


qqaatqtqct 


59761 


gtaagtccca 


tatccccaac 


ctcacaattt 


tccttaccct 


ccataagaga 


taattgctaa 


59821 


aagttttgaa 


tatgacaatg 




tattaatata 


aactgtatct 


tatatttatt 


59881 


cttaacgttt 


tcaaaattta 


aatagctcat 


aaattgatca 


ag Lgaaaagt 


gaaaggctgt 


59941 


catttgcaga 




catttacctg 


ttgqctqtct 






60001 








aactcacatt 


aattttgaaa 


caaatqtqaq 


60061 


atcttttgga 


gggtaattta 


attaatcatc 


cagctgttca 


ctctgcaaga 


aattataatt 


60121 


agggattgtg 


ttagtctgcc 


agtggcacct 


aggaaataga 


atcaaaagta 


taagaagatc 


60181 


taagatcctc 


aaccaaagct 


gcacattact 


ctaatttgga 


aagcttgtaa 




60241 


atacaggctg 


ggtgcggtgg 


ttcacgcctg 


taatcctaac 


accttgagag 


gccgaggcgg 


60301 


gcagatcatt 


tgaggtcagg 


agtttgagac 


cagcctggcc 


aacatggtaa 


aatcccatct 


60361 


ctagtaaaaa 


tgcagaaaaa 


aaattagcca 


gccatggtgt 


ctggggcccg 


taatcccagc 


60421 


tacttgggag 


gctgaggcag 


gagaattgct 


-tgagcccggg 






60481 


tgagattgtg 


ccactgcact 


ccagcctggg 


tgacagagtg 


agactcggtc 


taaaaaaaca 


60541 




caaaaagacg 


taagcttaca 


catacacaca 






60601 


aaaatcaatg 


ctcaggctat 


gagcgctgag 


agttttaatg 


tqcaqtctaa 


gttcgggaaa 


60661 










tcqatttttt 




60721 


tcgggattgc 


catagaaatt 


gagactgtag 


tgctctagag 


qttqqqtqqq 


aataaqattt 


60781 


ggttagtgca 


atatagaaaa 


cagctaacct 


ttcttaccaa 


acctcaqtaa 


aaaattttqa 


60841 


ccagtggaac 


agaatggaac 


cttctcaggg 


gtctggttat 


caqaqtccaa 


atatccatgg 


60901 








gggaaacact 


agtctggaaa 


tttgttctgc 


60961 


aaaacaacag 


cagcaacaat 


agcaaaaaca 


gaggggagca 


gttttctggc 




61021 


tgagatgcgc 


taggtaagtg 


tccctgccat 


gggttgatac 


attgcaattt 


gcacattagc 


61081 


acatgacatg 


ctctgagagg 


ccctgtaatt 


gagacatccg 


ttgaactttt 


gttttgtttt 


61141 


taagctcagt 


ctttctcaaa 


catacacatt 


caacatatat 


tttattgaga 


accactttga 


61201 


gctgaacaat 


gttctaggtg 


ttacggatgg 


aacacaataa 


acctccctgc 


tttagtagag 


61261 


tttgttttct 


aggaggataa 


gataaacagg 


cagataatga 


tcaaataaga 


gaaatccctc 


61321 


ttaaaataaa 


gagaaataca 


gagaaaatag 


caagatattt 


atggggagtg 


tcaggtacac 


61381 


aggtacttta 


gagactgtga 


tcaaaaaggg 


cctgtcttgg 


gggtaatatt 


ttagtcaaag 


61441 


cttaaaagga 


caagagaggc 


agggcatgca 


aagatctggg 


gaaagaactt 


tcagagcaga 


61501 


atggactgct 


ggtgcgaatc 


cctgagagaa 


ctgaacctgg 


cttgttcaag 


gaggtccagt 


61561 


gtggatagag 


cataatggaa 


gtggttgcta 


aagactgtgt 


ttgaataagg 


agtttagatt 


61621 


ttgttctaag 


tggcaaagaa 


agtgttgggg 


atggcatagt 


ttaatttacc 


tctacaagtg 
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61681 


ttactgtgtg 


ctcagagggg 


aagacattgg 


gggtgatggc 


aaagaacaaa 


ataataataa 


61741 


agaccaggaa 


gaggctgtca 


gggaagttct 


ggtgaggtga 


tgctttgttg 


aactgagtgg 


61801 


tcatattgaa 


ataaagagat 


gccccgattt 


tggatataat 


ttggagatgc 


Yatcacagct 


61861 


gtgcctgtgt 


tatgtgagct 


tgaacattta 


gtgtatgggg 


tactggtgga 


gtgggggcag 


61921 


aaggtagggg 


attgattgac 


aaggagaatc 


aaattaattt 


aactataaaa 


cacccaatct 


61981 


tttaaaaatg 


tactagaaaa 


tgttttggta 


aatgaYagta 


agggaatatt 


tgtgaattag 


62041 


aaagaaaaac 


aggcagatga 




tgggtattgg 


tgtttctaat 


gtatttatct 


62101 


ttgccttgtg 


cagtctacat 


gaggttgatc 


ttatttgttg 


acccagtcat 


aggcaaggga 


62161 


cttatcatga 


acctgcaaat 


gtagttgcat 


gtccccttat 


tatgaaagaa 


agaggtggag 


62221 


gagaggagaa 


ggaggaccat 


gacaaggaag 


gtgagaaata 


aaaatgaaat 


gtaaattatt 


62281 


gagaacaact 


tctgcttcat 


gctgacttct 


ccacctgtag 


tcttaacagt 


gtgctgtgtg 


62341 


gaagaaaaca 


aaagttgcat 


aaatgttggg 


ggctgcagta 


tgtgggtttt 


acaggtaagc 


62401 


tacctattat 


gtcgatgcat 


cctgatttta 


tggaagaaac 


atagctcctg 




62461 


Rtaatggttg 


caatggttgc 


aaacactgga 




tttctttcct 


ttctgacctc 


62521 


taatttcctt 


gtctgcaatt 


tgactgtgct 


agcttagcat 




gatttctcta 


62581 


gctttcaaat 


tctaaagtcc 


gtaagtttaa 




ttccaaatta 


ttattgcttc 


62641 


caatttccct 


tcacaatttg 


aatgtgtgta 


tctggcattg 


tgctgctgag 


gtttaacaac 


62701 


ctgttagctg 


agtgtagctc 


caacttgaat 


gttgcgtggt 


acttttcttt 


atgttaatga 


62761 


gtaagatgag 


aaagtgaaag 


aaccaaaaga 




taattcattc 


atcaatgatg 


62821 


taagcaactt 


ctttgttgac 


tcgaatgatt 


gtttttcaac 


ccttggagaa 




62881 


atttttttgg 


tgctattcac 


aatgttaagt 


gctacagaca 


tggcacattt 


ttacgtttaa 


62941 




acagaagcaa 


tttttgttac 


aggtatcgtg 






63001 


ggtggtagaa 


tttaaactct 


cttaagaaaa 


aagaaaagtt 


gaagcgacag 


taatttctct 


63061 


ggatgcagag 


acatcatgac 


ataactgtta 


atgtgatttt 


cttatagaag 


gtagcaccat 


63121 


tcatagtaaa 


atgcagatca 


cacattgcta 


atagacatta 


taggtgacaa 


gctgaaatgg 


63181 


atgttctcca 


gatacattga 


tgtgcttctt 


tcccttttct 


tttagggttt 


ttcaggaaat 


63241 


gcaaatgcag 


acagtgttgt 


gtactataga 


ctccagcctt 


ctatcaaagc 


cagatttctg 


63301 




ctttggaatg 


gaaccccaag 


ggcagaattg 


gaatgcgaat 


cgaagtgttc 


63361 


ggatgtgcat 






caatacactg 


acatagatat 


caaaagagat 


63421 


gttttaaaag 


ccaaactaca 


aactgaaatg 






aggtataaaa 


63481 


aataggaata 


atttttgtgg 


aaagcttttt 


tgtgcatgcc 


tgtacatgcc 




63541 


ttcatgttca 


actttaacat 


tttaattcag 


agatggaagc 


acttgataga 


tggatagata 


63601 


catatttact 


gatacatggg 


aatgtatttc 




atattattga 




63661 




attagaagtt 


tccttcatga 


gttatatttg 


atgatatttc 


atttaggtat 


63721 


cctgagtcta 


ataaaaggga 


cagtgttcca 


tttagtttaa 


ccgtcatgtt 




63781 








atcatgcaat 


tcacctttaa 


atgtgctatg 


63841 


ctgtcagtat 


aaattaatag 


aaaaagagaa 


gacttctgcc 


tgaatataac 


atgtgtttaa 


63901 


aatactttca 


cataaaaaag 


atagaaacca 


cagatttcac 


ttagtctcct 


cttaatgaag 


63961 


cattttatta 


tatatatttt 


ttgtgaggaa 


gggacctaag 


agttattgat 


agtgcacctc 


64021 


aagccacatt 


atcctgttag 


atacactttt 


attatagaac 


agtgggttag 


ttaatatgat 


64081 


ttacaattag 


cagactaaca 


gtgtgaggtt 


tgaagagatt 


cactaalLLg 


ctcagagcct 


64141 


cacatatgaa 


ataatctgga 


agagaaccca 


ggactgctca 


attcacgaca 


tcgttttttt 


64201 


tttttctcta 


gtaaacattt 


atttttagct 


actaaagctt 


ttttcataca 


tacgctgtca 


64261 


ctttgtgatg 


taagccaagt 


taagttctga 


ttcactttct 


ttacataaaa 


gaaaagcagg 


64321 


tgataaagag 


atcaagtgac 


ttgttgaagt 


tgtctaaact 


ctatccgaca 


gagagatcac 


64381 


attgcatggt 


ttgcgtgggt 


actctcctgt 


attttgtgat 


gttttcagtg 


tccatctcta 


64441 




tatttgacag 


acctgattcc 


tccagggcct 


acagaataat 


actaataaaa 


64501 


gtattaatat 


aatattaata 


gcaataatag 


cagtaacact 


aatagtaata 


ttaatagcat 


64561 


tcctttctat 


aactgtagaa 






cttattatat 




64621 


aagcagttta 


cgattcctca 


aaatagcccc 


gataaatatt 




tactccattt 


64681 


acctcttttg 


aaaatgagaa 


agctaaagct 


tagagaggtt 


gacttgctca 


agccacacag 


64741 


aaaggaagtg 


gcagagctgg 


gtttgcagcc 


aagtttgcca 


aactccagaa 


agcaagctta 


64801 




tcctctagtt 


gttgaataac 


agagatgagt 


cagtggccaa 


ctaacctctc 


64861 


actatctgtc 


cgccttaatt 


gcaggctttc 


gtggcttcaa 


caatccagct 




64921 


atgttagttc 


ctcacgtcac 


aattagtata 


cctgaataaa 


atcacgcatt 


aaaaaaatcc 


64981 


tacccccaat 


tatgatcctg 


caaactagaa 


gttggacagt 


agtcttattt 


gtctttggat 


65041 


cgtagagctt 


agcaaagctc 


atgccacatg 


atggacaact 




atttcaaagt 


65101 


gcttcctgtt 


tacagttata 


ttctccactt 


attcagaaca 


tccaccttgc 


aaaatacttg 


65161 


tctatcacag 


tataaaaata 


gctaacagtt 


attgtgcatg 


tattttttgt 


agacattcta 


65221 


ctaataattt 


aatcctcaaa 


accacccatt 


tattagagag 


aaaactgggt 


cttagaaaca 


65281 


ttaagcaatt 


tgttcagtac 


cacaccctta 


gtatgcatta 


aacctaggat 


ataaactcaa 


65341 


tattaacaaa 


tttaacatta 


agagcaacag 


tttagtggga 


ctgtttatgc 


tgttttgctg 


65401 


gctctaaagc 


accaggtata 


atgtccacat 


ggtggtgata 


gctaaggtac 


aggttctttt 


65461 


gagttatctg 


ctgctctgtg 


gctaatgata 


actcaaacct 


ccccctcacc 


tgtcttgatc 
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65521 tgcagctctc tggaatgttc tttttgttgc aacttcattt gctatatttg gggtgagcat 

65581 actgtccatg tatttggtca atattctttt cacattgacc catggttgaa gtagtagtac 

65641 tggaagccag caggatttta aactcaaact taaacacata tagtgaaata gtgtggcagg 

65701 agttaatgac aaatgatggt tgtgtaactt taaaccatta ttaaaggaga aaaagtaata 

657 61 aacttaatgg ataaacattc ttgtagataa tcagaaaata accaaagaat gggttgggca 

65821 tgagtacctt atgggaatgt atttgatcaa attggctttt atacctcaat tacaccatag 

65881 tcatgctcac attttccacc tgttcatagc attggcattg caatatattt attaaaatgt 

65941 gatattatat agccatcatt tattaaagtt aatatgtgtc agagactgta aagaataagc 

66001 atcttctgat ttgttcctag taatgtaggg aagcaggcac atgaatattg ccatttcatg 

660 61 caggagtcag aggagaaaag cagaattatc tactgaataa gacatacagc ttgctctggg 

66121 tggcatggca aagaaatagc taggactact ggctttccct gccctcagaa ggaagggctg 

66181 tagttgctat catcacaagt atcctgttgc aagagtttgt ctgcaactcc cttaagtagc 

66241 acagacccaa gatcagattg gattttcccc agacacaaaa gactgttctc ccgaaatccc 

66301 tattaaaagg aaaagtggtg ttggggagtg ggtagggttt ctttactgaa tcacagccac 

66361 aggacattca tccatgccca acaaagtagg tttcccctga gcttgaggaa ggcctgaagg 

66421 attgcatgca actggecatc ctcccctgtc tgtgcctcct catctgcacc aaattaacgt 

664 81 gactcaggtg cgcttcgcct gagccattca ctcaagtgta gcacacctcg cagactgctt 

66541 catctcttct gacatagaag aaggtgaact taagagaaat tggtaacttc tgcagaacta 

66601 cacaacccgt gttagatcta ggatttaaaa tcagctgtct cattttccta agccagtgcc 

66661 cttgataact atgtgaatca tacatgtatt gagcctttaa ccatttattg gtacttgcca 

66721 aaaagaacta ggtatggggt atagggagat attctaaagt cataaatatt ttcttaataa 

66781 agacaggcat gtgcaatgtt agaaaaatta tatgaactaa gtataaaata ttgtagaagg 

66841 agtatagggt gtgagggata aagtgattga taaattgtgg ttagtataag aaagtttata 

66901 gcagtagatt ttgaaacaaa gttgcagata ttttcacatg ggagactgaa aggatggtcc 

66961 aaataggaaa agtgctgtac cccagtcaag cacaggaaag aggattgctg gaatgattat 

67021 ttgagtacag tcattcagac tgaaattagg gctatgggtt agagggtgaa atctggaggc 

67081 agcaactcat tagaaggctt tcactcttgt ttggacaagt gatggtagaa ccccaagcta 

67141 gaggaacagc aatcagtaaa gggggaggaa gggcaaggcg cggtggctca tgcctgtaat 

67201 tccaggactt tggaaggtgg aggtgggggg ttacctgagg tcaggagttc gagaccagcc 

67261 tggccaacat ggcaaaaccc tgtctctact taaaatacaa aaattagccg ggcgtggcag 

67321 cgcacgcctg taatcctagc tacttgggag gctgagacag gagaatcact tgaacccagg 

67381 aagtggaggt tgcagtgaac cgaaatcatc ccactgcact tcagcctggg cagcagagtg 

67441 agactctgtc tcaaaagtaa agggggaggt aagcagattc aaaatattct taggatattg 

67501 aatcaagata tcttggtcat tgtatgtgag ggaacactga gttatcaaat ttgctttttt 

67561 tctttcctcc gttgatcctt tttttttcct tcaaatttga acaactgtct ggaaggggct 

67621 gtcatttact aagatgggaa atgagacaat aaatagattg tggaaggaaa caagagataa 

67681 ttaatcctgt ttttgacaca ttgagttcaa gggcctttga tatatggaag attggaactc 

67741 caagccctct gagttgaaga cgtagaatta aaacctatat aaatatcatt attgttagta 

67801 aatcataaag tattctactt attgtactac agttaataac aaatgcgtga agtgctatgt 

67861 ttgatcgact actcatgtct tgaaaaatgg gaatgcattt ccgtcataat aaaagcagct 

67921 cctttgtact attttttagg tggaataaat atttttatgc caggctcccc ttgtgcctaa 

67981 tacatgtttg ctgaagtcat agatgcaagc ctatcctgtg attattacag gaaaatggct 

68041 attgtgaaaa ccacacataa attgccgttt accccaacaa gttagggcag taacttgtta 

68101 tgaaggaaca tcaagtgaat ggaaaatcca tatcaaagag catgttctac ttttatgtca 

68161 gtaaacttga agttgtttcc tgagtaatga gagaagtaga ggctaaattt tatgggatca 

68221 aagagaaact ataaatttcc aatatcttgg ccatagSagc agtgatcctg tttgcagatc 

68281 tggagaagaa atgtatagaa gtaaattact ggtgggagaa agaaagaaaa agaaaagaaa 

68341 atgtttgatg ctacagaaac aatactacat gtctgaaaga gaagtaaaca atggtgaaca 

68401 aaggaaaata aatgggtgaa agtgaatata tctgcaatgt ccttaggaag cagcaattaa 

684 61 accataggag ataatgttct ttaattgtgg atgaattgct gaggcagttg tccttagtgt 

68521 aaattctaat ttccttttct ctagttactg tataaacatc ctcattttgc agcctatgat 

68581 catctcttcc tcatccccaa cagaataaga acatccaact gtcaagccat actcaactaa 

68641 tttgtttctt tggctagcca tgattttatg atttttctag ccttagggtt tctgcatgat 

68701 gcctagggca atcaccacgt acccaccagc cttcatttct ctatttggat aactctctta 

687 61 ctcattcttc ttttctcagc atagaaatct ctgcttctga caacttctct aataccccac 

68821 attcaaatct gggaatgttt ccacccactt gtagaacagc ttttcttctc ccaatcatga 

68881 catgcccacg ttatactggg ttgcaaccag acattctttt tttgttatta gtcttctgga 

68941 taaagactaa taacaacaat gaagaatgaa tgaatggggg caagcttagt aagcctcagg 

69001 aatgctttct ccatcattct agtgttcaac ttgttaaaga tcaggaataa aggttagcct 

69061 accaggagaa ctgagggaga agattggaca tgatgagcaa atgtacagat gtgttaaacc 

69121 attgtgttta attgcttcaa tgcagacagt tgaagagaaa attatggatc atatttaata 

69181 aattaaacat caatcatttt aaaacatatt aacttgcaca taataggaat gtatacttta 

69241 ttatttaaaa aaattccaat ttttttacat aataaactat aaagttggaa ttataaccat 

69301 cagcagattt aagtttagaa aacatataaa gaggacaatt taaaaagtac tgtaaaagca 
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69361 


cagacattta 


cctgggtgag 


gaaaacaaaa 


cattgaaaga 


cagctagata 


atagtctctg 


69421 


tctattcagg 


atgctaatct 


ctcataccac 


ctgtctggtt 


agggggaaga 


atgaaaagca 


69481 


ataaattggt 


tagatttatt 


aaaatgatag 


ttataattga 


gttcaatacc 


tatttattga 


69541 


gcaactccca 


catgctaact 


gctaaaagct 


ggagtaaggt 


gaattagata 


gttcttacac 


69601 


tcagattatc 


tatcagctaa 


tatagtagct 


gagaaatact 


gttttatgtc 


aaagtttgaa 


69661 


aagaagatag 


actctgattg 


gcctaaaatc 


aaagagtata 


aattctctaa 


ttctttgcaa 


69721 


aatttataat 


tttaagtttg 


atgacaagtg 


gagtgtatta 


gggttctcta 


gaaagacaga 


69781 


actaatatat 


atRtgtgtgt 


gtgtgttctg 


tatatatatg 




tatatagaaa 


69841 


tttatatata 


caaagggata 


tatatctaat 


aagatacatt 


tgtataatta 


aaatatatat 


69901 


atttataaat 


atatatacta 


gaaatattga 


aatatcgaat 


atatataaag 


gggagtttat 


69961 


taagtattat 


taagtagttt 


actgagtatt 


aagtattatc 


gttaagtagt 


tattaaggtc 


70021 


tctccaaata 


agattatgac 


acaaagccac 


aaagctggag 


agtttgatat 


acccctgagg 


70081 


taggacagta 


aaggtatatt 


gctggcattg 


ccagctgaaa 


gcaaattgtt 


tctggtgagc 


70141 


cttatggaca 


ggaatggaga 


aaaaggcatt 


tgccaagtca 


atggctgcac 


accaggtacc 


70201 


aggagatgtg 


ttaattggag 


caggcaatga 


aaccacatct 


agtacaacag 




70261 


aatcaccact 


tgattaagct 


tacaataatc 


cgctgtcatt 




catctgtctt 


70321 


ctgcagaggc 


caaatgggag 


agttgaatgg 


ggatgtggtg 


ggaatcacca 




70381 


tttcaagtct 


ttgatgttgg 


cactaatctc 


tgcagcccct 


ccagggatgt 


gatattgttt 


70441 


ttcatttact 


atttttcttg 


gtagaggcag 








70501 




ctcaacctcc 


cagccaggaa 


gccaatgtgg 


aggttccgcc 


agctgctaag 


70561 


tatgtctgtg 


ccaattatgc 


atcctggcac 


tggggaaatg 




gagtctgggg 


70621 


acgcactgga 


cctactataa 


gtcacacttg 


agctagaact 


ccattaatca 




70681 


ataagcccct 


actttaactg 


gagcaccaca 


atgatgtttt 


aggtccccta 


aaatcagcgt 


70741 


caactcagag 


acagtgtcca 


gtggtccctg 


aagtgcctga 


ttattttcct 


ttccccagtg 


70801 


cacagttacc 


ctggtaaaag 


gctgaatgtc 


tcctcgggga 


aggataggag 


aaagattaac 


70861 


agcatacatt 


gtcagtaggg 


tagtagggtc 


cttcctcaaa 


gggacctggc 


ctccccttca 


70921 


ttcaaggggt 


tctgggtctg 


taaactggct 


caagtctgga 


agttgactga 


agggctgtga 


70981 


ttctctgttt 


ttataattca 


ddtgagLctt 


ttgtcaattc 


aacctagaag 


ttttctactt 


71041 


atataaafcta 


agcaggagtg 


cagtaggctt 






gaacactgtg 


71101 


attaattagc 


caatgccaga 




agtragarta 


ttgtgattgr 




71161 


ctgctgtcca 


ttacagtagc 


tacgcctgcc 


ttgcctttga 


tgtttgagtg 


ccaccacttg 


71221 


gttcctgcca 


cctcaggatc 


cagttattcc 


cattttattt 


aaattttgtc 


gttgagtgac 


71281 




actgttagat 


ctgacataca 


gggaagagca 


attgtagggc 


tcttcaaaga 


71341 


tgcagatgct 


gccctcacaa 




caaggtgttg 




tatcttctgg 


71401 


accctcccag 


ctgggatgag 


taggtctaaa 


gtgactaatc 


tactccacca 




71461 


cctaagcctt 






aacccaaggg 


acatcaggct 


tccagctcgc 


71521 


tcacagtggg 


ccatctttta 


atccttattt 




agcaaataag 




71581 


cttttttaaa 


actccctaag 


ctgcaacgtt 


aaatgcagaa 


tacctactta 


gtgggctgaa 


71641 


atcaataaat 


tcagcctgat 


cLaaLLctat 


gtttcttcca 


ccattatccc 


acacccttaa 


71701 


tatccattcc 


catccctgtt 


ctccagattt 


ctcttcatat 


aaattagaaa 


actcaagaag 


71761 


ttcttttcaa 


gtgtagtgca 


cctcctcatg 


ggtcacactc 


tgaatgtcac 


ctctaggggc 


71821 


ccgccaggac 


tttagtctag 


ttataggtat 


agaacaaaca 


ggggtgttgg 


ggttggttcc 


71881 


tcaggagaat 


caacattatc 


tctcctggca 


actgcctcag 


gggaggccat 


cactgttgtc 


71941 


tcaggcagcg 


cagggtttat 


ctcctcagac 


aaaggtggaa 


agaatgatgg 


cagtgtgggt 


72001 


cagggagggg 


atgatgccgc 


tactggggat 


gggaaagctg 


tttcttctgg 


caagaaaggt 


72061 


tcatcagagt 


ttacaaggtc 


agtgtcccca 


gcttcatcag 


ggtcctcccg 


cacatcccca 


72121 


ttccaagttg 


caaggttcca 


ttcttttcca 


atcaatgcct 


tcattttaac 


agtagacatg 


72181 


gcaaggctgt 


gcatccacct 


ttccttgcag 


ttcagccact 




gagctcatgt 


72241 


ctgattttcc 


acaatttcag 


ctttctctaa 


aggagataag 


actctgactc 


gggtcagtct 


72301 


tagaagattt 


gagacccact 


atctgcttct 


gaagccagga 


gacagaatcc 




72361 




catcactttg 


tccagtgaac 


tgaggagcaa 




tcattatgtt 


72421 


ccttggttct 




tcaaaggtat 


tatgtataga 


gtcactaaac 




72481 


tcacaagtgg 


taaatcagga 


gtgtccaatg 


cattaatttt 


gcctaactct 


ctaaacagtt 


72541 


catgccaagg 


actatcagtg 


ttctccatac 


tattagaagt 


agagtcctta 


gcatttttgg 


72601 










cagctaaaga 


actccatcct 


72661 


taatattctg 


ttcctgtaga 


accactcctg 


gtaccaaaat 


ctgtattagt 


cagtattaat 


72721 


ctgactaata 






ctatctatct 


gtctatctag 


gagtttatta 


72781 


aggagtatta 


attcacatga 


tcacaaggtc 


ctacaatagg 




gctgaggagc 


72841 


aaggaagcta 


gtccacgttt 


caaagctgaa 


gaacttggag 


tctgatgttt 


gagggcagga 


72901 


agcatccagc 


atgggaggaa 


gatgtaggcg 


gggaggctaa 


gccagtccag 


cgttttcgtg 


72961 


tttttctgcc 


tgctttatat 


ttgctggcag 


ctgattagtt 


ggtgcccacc 


cagattaagg 


73021 


gtgggtctgc 


cttccccagc 


ccactgactg 


aaatgttaat 


ctcctttggc 


aacaccctca 


73081 


cagacacacc 


caggatcaat 


actttgcata 


cttcagtcca 


atcaagttga 


gactcagtat 


73141 


taatcattac 


atggagttat 


attaaaatta 


aaataagatt 


agctattaag 


atactagaaa 
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73201 


ataaggaaac 


tatgaaaacc 


tatcagggtc 


atggcaaaag 


aattcagcat 


cagttgaaga 


73261 


ggctctcact 


gaccaaaagt 


gaaaatgttt 


tagtatcaaa 


aaggatagta 


actgctaagt 


73321 


tttgcaacaa 


attaagtatg 


tttgaatgaa 


tgggttcatg 


ataataataa 


ttgaaaaagc 


73381 


cccattgatc 


acctatgaga 


gacataaaga 


cccaactcct 


tattttgaaa 


actaatgaac 


73441 


gaatagagga 


aacacgaacc 


atatcttaat 


tttcctatgt 


aacttgaacc 


tccaggtaac 


73501 


cagatagaag 


agaggagtat 


ctctttaatt 


aaatatttta 


ggtaataaat 


aaaaatgaat 


73561 


aatagaatta 


gaaaatgtct 


atttggcagc 


actaaataaa 


tgactggttc 


aagctaacta 


73621 


tgacggttca 


caacaaggga 


gaagatcagt 


ttttcagtat 


cagtcatggc 


gttgtagctt 


73681 


ttattggact 


aagctgctgt 


ccataaaatt 


ataagtgtta 


aataaaatat 


attttaaaag 


73741 


cctgcttcag 


agttctgaag 


tttaaggtat 


taataaaatg 


aaagaaactg 


gagcagaatt 


73801 


gattcttgga 


ataagggaag 


taaactttgg 


gaaatccaca 


tttatcttgc 


ttttaccaaa 


73861 


ggaccagcag 


aaaatagcta 


gattttacta 


ggaagtgggg 


acagaggtca 


gatttcaagt 


73921 


tgccagagag 


gctagaaatt 


gagtagggaa 


tatttagaag 


aagatcagag 


agcaaKggtc 


73981 


cgtgctcctg 


cagacacaWt 


tccctcagat 


ccttggccaa 


ttcttgtaac 


tcacatgctc 


74041 


aaggtgaaat 


gcYaagcagc 


cctagagaaa 


gcacgagaaa 


gaggtttaaa 


agtctaaaga 


74101 


tttcagtatc 


tacgtagggc 


tggaagggga 


ccacctttgg 


agttcaagtc 


ctgccaattt 


74161 


agaggaattt 


gttaaacacc 


ttggagtttt 


actgaaatgc 




tctgtcacag 


74221 


gaatagagat 


gttttttaaa 


aagggaagaa 


agaaatccca 


caagagtatt 


gccttgggag 


74281 


taaagactgt 


acctgaggac 


atattgttat 


atcctagagc 


taaggacaaa 


accaaaatag 


74341 


acttatccaa 




aactaaggct 


tcacagggtc 


taggtgatca 


gccagtaatt 


74401 


cacctccctg 


tggaccactg 


ccatttactt 


cccgccagtg 




cgccactgtc 


74461 


tctcctacac 


tcctaacagg 


cctcatccct 


cccataccca 


cactctccct 


tttcccactt 


74521 


cctccttctt 


tcctggccgc 


tgctgacaca 


tagggttacc 


tactcagctt 


aaatagcact 


74581 


tccttagaga 


tattgtttct 


gaacaccaaa 


caaatttaaa 


tctccgtgtt 


caaaactctc 


74641 


ctgtaaccct 


gtcctttcat 


tccatgcttt 


ggaacttgta 


catttgtctg 


tacatgtgta 


74701 


catttgtaca 


attacaactt 


gtaaatatgt 


acaattacat 


atctttacta 


ctttactata 


74761 


tttttaaata 


gaccaattgt 


aattgtacat 


atttaccaac 


ttgtaaatgt 


acatatttac 


74821 


attataatgt 


gtaatatgtc 


tgtacacaca 


ggaggatttg 


cctgctctct 


tccttcggga 


74881 


tggagcatcc 


ttgaggccag 


gtgtgttcac 


tgtagcaaca 


gcagctccca 


ccgtagcact 


74941 


tgacacagca 


ttcaataact 


attggttaaa 


tggctgaatt 




tgattatcca 


75001 


tgatgtaaat 


tgtatcataa 


atacataaaa 


atcacaaatg 


tattacattc 


atacagcagt 


75061 


agttgatcaa 


aagagagata 


actttgagat 


aaacgtgatt 


tcaagtgttg 


ttattattaa 


75121 


aatcataaca 


gtatacaaaa 


taatgttgag 


gcattttgat 


atttccattt 


gatccctcta 


75181 


gcatctttgt 


gtagtatgag 


aggctggaat 




atagccaaat 


aaggaaactg 


75241 


agaatcaaca 


tttaggtgac 


ttctgtgaca 


ttgcaaaagt 


tgcaaatgaa 


tattagagcc 


75301 


aaaaatgcaa 


cttaYatcct 


ccggtgatgc 




ccttgacata 


gtggatatta 


75361 


ctaatttcaa 


atctgtttaa 


aagattaatt 


tacattgaca 


aaaattaagt 


gagaatgatc 


75421 


atgttttttc 


ccataacctg 


ctggtgtgtt 


gttactgacc 




ctatttaaaa 


75481 


agataataag 


ggcacctttt 


ccctgtggtt 


atatatagca 


cttgatctct 


gtgccttctt 


75541 


cctttttatt 


gtattaattt 


tagttgtttt 


aaacttaaga 


gtccttaaat 


cattctgtgt 


75601 


tctgttatgc 


taccatgcaa 


aaatagtata 


atctatttcc 


tgttgatttc 


ttgagtactt 


75661 


ggtctctctt 


ctccattgct 


ttaaaaaacc 


agttcagtaa 


tgcaggtctc 


aagtgcctat 


75721 


ctatcatgMt 


gctactttaa 


tatttcacta 


tataatagtt 


aaacagcgac 


tcagtctgat 


75781 


ttgtgtttct 


tagaagtcaa 


aattggacct 


ctgtttgttt 


agtaattcat 


gggcaataac 


75841 


tttcaaataa 


ataaacagta 


tgatcagtgt 


ttaaggctga 


cttcattttt 


aactaagaag 


75901 


agtttggtct 


ataccccttt 


ccagttgatg 


aaatagctat 


atattttttt 


tctctgatct 


75961 


ttgacaggaa 


cattctagtt 


ctatttacat 


tttggggaga 




attaataaaa 


76021 


gactctagtg 


tctttttcaa 


tcactctttc 


atgaccttca 


aatacagtta 


attttctatt 


76081 


atttaaaaat 


tgattttcta 


atttacacat 


tttctattcc 


aatttttctc 


ttttaagttt 


76141 


ttagtcatct 


gacctcagca 




gattcatagt 


ttcactcaca 


gaatcaattt 


76201 


atcccgaaaa 


catcttcaag 


ggacaaatct 


ctaccacctc 


cacaattatc 


ggcaagtacc 


76261 


acccacagta 


taaataaata 


aaacattcat 


ttccatggta 


caattcattt 




76321 


ttcaatatgc 


aatggggtta 


tttattttca 


gagaataggt 


ttatggaacc 


tacttgttct 


76381 


tcctatcaaa 




gctgccatct 


gcctcagaat 


catttaggga 


cctgtattcc 


76441 


tgttccaggt 


tagaattcca 


gagatYctaa 


tttggtgaac 


attaggccaa 


gcccaggaag 


76501 


tagaatgttg 




gagatcccaa 


gggattcttt 


tccattggtt 


ccaatataac 


76561 


tggaccatag 


agctcagttc 


atggtcttga 


atatttttct 


tagtaattca 


cttgggggtg 


76621 


aggaggacat 


tgctttttca 


agtgacaacc 


cctcaaaatt 


tgagaagcct 


caaacttctg 


76681 


gagaagggct 


aggatgcagg 


ggtggggaga 


agataccagg 


aaaactggaa 


tatattgcca 


76741 


tgaggggtgt 


gtgtgtatgt 


gaaatatgca 


gtggtagaaa 


aagtttgctg 


ctcaagaagg 


76801 


taaagcgttt 


ttacaattta 


gttgagaccc 


ttcttagagg 


ctacagcgga 


tcaactccct 


76861 


ctcctgcatg 


tcttagaaat 


cattcaatac 


ccagccgtga 


tacaaaagcg 


gaactctgaa 


76921 


gacaggcatg 


aataattgca 


tctcagggtt 


gtgtgtcttc 


cccaattgac 


tataagctct 


76981 


ttcaaaaaaa 


caaaaagtgt 


tctttgtttt 


tatgcatcac 


tgtgtcttcc 


acggtattca 
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77041 


cagaaagctc 


tccataaata 


catgctgcag 


gaaaaaaggc 


agaagacaca 


tttcaagaat 


77101 


actacatctg 


acacaactcc 


ctgaaagata 


tttgaatatt 


ttctattgca 


aagctcttaa 


77161 


ttccatggca 


gattgtattt 


ctgaattgtg 


taaataaagc 


aagctatacc 


tacggRMaca 


77221 


gggagaattg 


atatgagagt 


agggcgtaca 


atctttttga 


gtctcttctt 


tcctcgattc 


77281 


ttgctgtaaa 


tgtgaagatt 


tgagatggag 


gtattcactg 


agggggaatc 


aggtcaccag 


77341 


caattgctgt 


ggtaagtcag 


cttgggtagg 


agctgacaga 


cacagaaaaa 


gccacagaac 


77401 


ccacagatgg 


cttgaaatca 


tccttgctgc 


ataacctggc 


aatgacattg 


ataattaagg 


77461 


gtttcttatg 




attcattatt 


atttaaagag 


tcacaaatac 




77521 


cttattaaac 


tattttttgc 


tatgcacctt 


ttcctgccca 


atattctaac 


aataaatcct 


77581 


agtgctagca 


ttagtagtta 


atattcattt 


attgctaatt 


gtgtgtcagc 


ttctaaaaac 


77641 


taggcagata 


agcatgcata 


caacaatcct 


aagaagacta 


tactattatt 


ctcattttac 


77701 


aaatgagaca 


acagggacaa 


agaggttaag 


taactcactg 


tgataaagag 


gataatacct 


77761 


ccctaatatc 


ttagtccctg 


aaacctgtaa 


atatgttgtg 


ttaccatggc 


aaaagcgctt 


77821 


tgcagatgtc 


attaacttag 




atggggagat 


tattttggtt 


tatccaggcg 


77881 


gacctgatgt 


aatcacaagg 


gtccttataa 


aagggaagta 


ggaggcaggg 


agggagagag 


77941 


ggaaagaaag 


gaagatttga 


agatgctgtg 


acactggtca 




gaggccacga 


78001 


gccaagtggt 


ctctaaaagg 


tagaaaagac 


aaagaaatga 


attatttttt 


agagacttta 


78061 


gaaggaaaaa 


gctcctgcca 


acaccttgat 




ctgaattcca 


gaattgtaag 


78121 


ataataaatt 


tgtgatatat 




tgtttgtggt 






78181 


taggaagctg 


tctgaatcct 


tttatgttgc 


tataacagaa 


tatctgaggc 


tgggtaattt 


78241 


attaaaaata 


gaggtttatt 


tagcttatgg 


ttctgcaggc 


tgggaagttc 


aagaagcatg 


78301 


gtgctaacat 


ctgctgggct 


tctggtgagg 


gcttttgcag 




gtggagaagg 


78361 


tcaaaaggga 


tgtggaaaag 


tgcaaaaagg 


caaaacctga 


ggggtgtctt 


gctttatagc 


78421 


aacacactct 


tgcaagaaca 


aatccattct 


catgagaact 


aatcagtctc 


atgagagaag 


78481 


ggattcactc 


actaccctga 


gaacagccac 


aaaccattca 


taagggatct 


gcctcatggt 


78541 


tcaaaccctt 


tccactgggc 


cacaactccc 


agcactgcca 


cactggggaa 


caaatttcaa 


78601 


tatgagtttt 


ggtggagaca 


aaccacatcc 


ataccatggc 


agaaaataat 


atacttgctc 


78661 


aagtttgagt 


gagtattcaa 


accagcacag 


actagttgcc 


ttaactacta 


tgccaacatg 


78721 


aaatatatat 


tattagaaat 


ggctgaaaag 


ggggctagac 


taaaaagcgg 


ggaatttgtc 


78781 


agaacaattt 


gcaactgtgg 


tcagagaact 


agagttcata 


ccctgcccat 


agtgagccag 


78841 


tgtatgacag 


agccacatta 


ttaatctcga 


taataaccca 


atcatttaaa 


atatagaatg 


78901 






cttaaatata 


taaaacctca 


gttaataagc 


atactaatga 


78961 


acaaattcac 


agttagaaaa 


ataattctta 


ttcttccttt 




aaaagtctcc 


79021 


tcttacatct 


ttagactgta 




tgttacaaat 


tttgttaact 




79081 


catttttcct 


atggtcaatt 


ttataatact 


tctacttttc 


ctatttatac 


aattcaacta 


79141 


tgtacaaaag 




cagcctgggc 






ctgccaaaaa 


79201 


tacaaaaaat 


tagctggaca 


tggtggcaaa 


ttcctgtaSt 


ctcaactact 


tggaaggctg 


79261 


aggctgaggt 


tggaggttca 


cttgagcctc 


ggaggtcagg 


gctgcagtga 


gctgagatta 


79321 


tgccattgca 


ctccagccta 


ggtgacagag 


ggagaccctg 




atattttccc 


79381 


aaaggtattt 


acaaaagata 


ggagtaagta 


tgatattgac 


tgttaattta 


aatattaatt 


79441 


ttattttgga 


tgcttaattt 


agtgtttcta 


aaataaatat 


tgatttgtac 


taattttagc 


79501 


aattctattt 


actcatatct 


ttcatagatt 


agtacaatac 


aaagacatat 


tgctatgaat 


79561 


caccctgaaa 


ttttttattt 


ttgtatctgt 


ttgcattgct 


gttgcttttt 


taagagctca 


79621 


aatatctgag 


aatctttgtg 


gaatagtgaa 


aataaattct 


ggtgatggct 


aagatttgat 


79681 


atgttgcttt 


cttggtcatt 


gatgtgaaat 


ccaaacgtat 


gttttcagtt 


cgcaatgtta 


79741 


aagtaaattt 


tcaaaacata 


aaaacataac 


ttccattcaa 


atacagaata 


tacatgtatc 


79801 


aaagaagtat 


ttgattcatt 


aatgaaggaa 


tcagaaggat 


ggtaaaacta 




79861 


aaattcaaga 


gattgagtgt 


atatatagga 


atccaggaaa 




ataatattac 


79921 


taggtagata 


cgcaagaagt 


taatattcaa 


caggacaata 


aacccataac 


ctttggagat 


79981 


atagtttcta 


ccagacagaa 


gcaatttgca 


tctctactga 






80041 


tttaacttta 




ccttaattat 


tattcattca 


gtaataaata 


gtaaaatcag 


80101 


aatttattaa 


ttcacctaga 


attaaataat 


ctttacctgt 


tagaagatgt 


tctacaatga 


80161 


cattgagaag 


atgtgaagtt 


atttctttgc 


tttatttatt 


tccacttttt 


tttctaattt 


80221 


ttcttaacag 


tggtaagatc 


actttcaaga 




tcctgtctct 


gtcaccagca 


80281 


tttttggaca 


gctgagtact 


gtccaaaata 


tatagaattg 




tctctctctc 


80341 


aaaagattaa 




tttttatatg 


attaacttta 




ctcagaattt 


80401 


tgtaattgtt 


taagatgatt 




atcaaatggg 


tgcaaataac 


tttttataaa 


80461 


aattgcttat 


aaaaagtgac 


ctacaatgag 


tgttatatct 


aaaataatac 


tgttaaaaat 


80521 


catccagaat 


tttttttcat 


ttcctgagag 


tctgtttcta 


tatattaaat 


gtgtatcctt 


80581 


tgaagttttc 


ctgtactgat 


aatgtactcg 


cattgtgaat 


tatactgaac 


tttttttctc 


80641 


tgaagggtat 


tgtttacctg 


catgggaaat 


ctgtgatgcg 


actgtagcca 


gtttgttgat 


80701 


ttccgtcttt 


ctgtactttg 


ttcctttcag 


gtcccctttt 


tcaaggtgag 




80761 


tcctactctg 


agtactaaat 


tatttcctgt 


cactgtagtt 


tctcagcaat 


cctcagagct 


80821 


ctctYttatg 


acagtgaatg 


ggacagtgct 


gggaaaatgt 


ctaggcctct 


tgaaattaag 
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80881 tgttccaaga gtaatcctag tttatgggga caagttatag gacttgaaga ctgtagaggg 

80941 tggcaagatt actgattaag atctcccttt gcctcctgtt tctagacctg agaactgaga 

81001 gagcccttta tcaactacct taagtgactc cagccttctg ttactcttga tcagaatgcS 

81061 tgttacaacc tgtaatgctt ttatgaactt agttgtKtac ttgctaaata ttgtctgtct 

81121 tcactaaatg gaaacaccat gaggacaggg gccatattta tgttgaattt tttttaaatc 

81181 ccagaatctg gcacactgat tcaaacgtga tgggtcaaat aaagttttat tgaatgaatt 

81241 catagaattg cattgtcgtg tacctgtgaa gcaaggagac agtaagaatg acagaaaatg 

81301 acaagtggcc ttggtttaag agtatgcaat tgctttaggc attaatggtt ttatatgttt 

81361 ttctctatgc cattttgctg attgaaatat tccaggcaca aaagctttag gtgccacaga 

81421 agataMatat catcattata atgtaataat aacagcagcg aaaaagaaaa aaaaagtact 

81481 agtagctaaa gtaacacaag ctaaaccttt aatgggaaaa attctcttgg tagctaattt 

81541 caaaaatagt ctttacctaa aatgaaatca ttactgtcat agttgccttt aagtgataca 

81601 ttaactcgga gataactgca ttgctccaaa tgtgtcagca tttaaagtct gtcttactgg 

81661 aatttttctt aatttattgt aatctaataa tcataggatg cattatttgt atttgacaca 

81721 gttgtatttt tcccatgcgc attcattcag ctatgtaacg aggaaggatt gttaggctaa 

81781 cattattctt tctacagaat gcagtattta ttcatgtgca cttggtgaat gaattctcta 

81841 taagcacatt agcaaaatgt gaaaaaaata aaacctctga gtcttcaaaa gatggctgca 

81901 taaaatagtt gaaaaaaatt tgcagggtgg tgtgtataga catttcacat aaaatatgat 

81961 ggataatctg aatcaaatgc atatttgggc ttacaagtag ctataataac tttgtcacat 

82021 caaacaagat gagtaaactg gaatgtcatt tcgttgactg gaagaagcca gcttaccagt 

82081 tgaaaaatcg cttcatattt tattgtattt tttgagcctc ttcatttatt acataagtgc 

82141 actctcaagg gtaattgcct taaaaaaatc tttgacttgt gaaatgtaga caataccgtc 

82201 aggatttcca agtgttatga gttcttttta atgtctcttg ttcaggtgca actgattttg 

82261 acagatgtat tgttaggtta ctggtataac atgacatctt ttttcagatg aaatgagtaa 

82321 gagtgatttt gacaataagt agataagaca gtcagaaagt tgaaaaaaac atgtcaatgt 

82381 cacagttatg ccacaaatac tacagaacag accttacaat atcattaagt cagggtcttt 

82441 ccaacaatgt ccttgagaag acagaaaata gtattgccct taaatactac cacttagcca 

82501 cagacggaaa ataagacaaa acacaaagat cagtttaatg tgtactcaag gcggcatttg 

82561 atgagtctat gctatgtgtg tatatttgtg tatagacctc gttaacatac tgtatggatg 

82621 aaagaatttt gagatatcaa aaccactttt tctggagcca aaaaagcatt taactttaga 

82681 attccaagaa ctccattaaa aaacattgat tgtgaaatat gcaaagtgat ttaatgtata 

82741 ttaattataa ctttgttgaa tggaataaga agaaatagcc tttaataata tgagaaaaag 

82801 gccaggcaca gtggctcacg cctttaatcg cagcactttg ggtggctgag gtaggcagat 

82861 cgcctaaacc caggaattcg agaccagcct gggcaacata atgaggactt catctccata 

82921 aaaaataaac aaaattagct gagcatggta gtgcaccctt gtggttccac ttactcagga 

82981 ggttgaggtg ggagggtcgc ttgagcctca gaggtcaagg ctgcagtgag ccaagatagt 

83041 gtgagtacca ctgcattcca gcctgggtga caaagaagac cctgcctgaa aaattatata 

83101 tatgaaatta tgtatatata tatatgaaat tatatatata tatgagaaat ttaggaatac 

83161 atttaaaaat gtatttctag atcatgaatt ttgtaaacag gttagtaaag actaaaatga 

83221 aatcaacccc atgtgtcaat agggaattag atgtttggtg gtcatatttt cccttactat 

83281 tgactggtca gaagctggac tacacagaca gtccctgact tacagagatt caacttacag 

83341 ttttttgact ttacagtggt gtagagacaa tatgcattca gtagaaacca tgcctcaagt 

83401 acctatccag ccatgctgtc tttcactttc agtgcagtat tcaataaatt acatgagata 

83461 ttcaacactt tattataaaa tggtttttgt gttagatgat tttgttcaac aataagctaa 

83521 tgtaagtgtt ctgagcatgt ttaaggtagg ctaggctaaa ctatgaggtt tggtgggtta 

83581 catgtattag atgcattttc aactaacaat atttttaact taagatgggt ttatcaggat 

83641 ataactccat cattagttga ggagcatctg tatatgcatg tgtatgagta cgtatactgc 

83701 cttttctcaa tatataatgc atttaaaatg atttaatgga aaagatattt atccttagaa 

83761 tgccttctac tatctttgtt tctaggatca gaagtggttg atcttgatgg aaaaagttcc 

83821 cttctctaca gatttgatca aaaatccctg agcccaataa aagacattat ttctttgaaa 

83881 ttcaaaacca tgcagagtga tgggattcta ctccacaggg aagggccaaa tggagatcac 

83941 atcacactgc aattaagaag agcaagactc tttttactta ttaattcagg taaaactatt 

84001 cggtgaagtg ctcaaaaatc tgattattta gatatcacct aagtcacttt atgcttttat 

84061 agcttatctt ttagcagtca gagtgcctta ttttcagatt caagggcttg tacatatgtc 

84121 aatattgctc tttcatgtaa aaatggttca tattttgcaa attgcacaaa atcttcagtg 

84181 tttttttaca tagtgctgat agaaccatat agctattttc taacatcata aaggaaggga 

84241 tgggtcattg aaaaatgttg aggtagtaaa aataatgagg ttgtggcaaa gataaaattt 

84301 acatagaaaa tgagcgtgca atcagtaata atgacaaaaa gaattaacaa cggaggaaat 

84361 tacaacaagg ttgagatatt attatattga aacttcgggg aaatgcatcc tagtatttga 

84421 aacggaatgc gtagaaggag attgcaatta ttatgaaaga tggtggtcca cagaagggaa 

84481 cctttttttt ttttctttag actggcaata atggtgctgt tatttttctc ctcttctaag 

84541 gtgaagctaa actgccttcc acttccaccc tggtcaatct caccctgggc agcctgctag 

84 601 atgatcagca ttggcattca gtgctcatcc agcgtttggg caaacaagtc aacttcacag 

84 661 tggacgaaca caggcatcat ttccatgcac ggggagaatt caatctcatg aatcttgatt 
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84721 atgaggtgtg atggttatgt ttcaattaat gctgatttta ttatgtatat gtggtttaat 

84781 ctcccaRagg aaaatacact ataaagagcc caccttttca gtaaatcata gaacaggtga 

84841 agcatttccc aaggcagtct aactcacagt ggcagctttc ggtgtatagt acttgWacct 

84901 tcatctttct cacagtatgt aaatttattg ttatagaggg agatgatctt ttttacctaa 

84 961 aatatgtagt cacagaacat catatgcagg aaatcttctg caccaaaaaa atcttattac 

85021 cacaagcaaa tataggatgt ttgctatgac ttctttgtgt tctagggtat ttgtgagcag 

85081 tatagattta taaggagaat gtaccaacaa attgattaat taattcatta gcaatggatt 

85141 caaatgctca aatatcaata tgtgStagaa gcgtatctaa aataaaatat tataattggt 

85201 tatagtatta aacagatcaa gttttaccat gttataaaga tgtatttttc atcgaccagt 

85261 gaatatcaaa gccagatgtg atcagcaact tgtaaaaata aagttctagt gtaaataaaa 

85321 gctaaatgca cataaatttg ttttaaatct atatcttaat ttttgtgtgt gtagggttat 

85381 gaaaaattga tctgtgtgtg atgattatag ctatacttgc taatcataat taagcagatt 

85441 tttagaaaat cactaaacaa tattattgat gccatttttc tttctaagat cagctttgga 

85501 gggattccag cacctggaaa atcagtgtca ttcccacata gaaattttca tggatgttta 

85561 gaaaatctct attataatgg agtggatatc attgatttgg ccaagcagca aaaaccacag 

85621 atcattgcta tggtgagagt ctttatgcga agacattagt aaaactatat ttcttttttc 

85681 cacacagtaa aattcctcca ttttaggttc ccatttgaca tggggtttta gaggtactct 

85741 tatttaaata tttttctttg attggcaata tgcatataaa agattggttc tatctgaagg 

85801 aattataatt ttgggggcat aattatttta tttttatatg aagtaaagca gtgtttttat 

858 61 ggttgatatt ttaattttat tgtgatgtca ttactcacag gagcctaatt tcttttaatc 

85921 tgtatttttt ttttcttttt tgagatgaag tctcactctg tcacccaggc tggggtgcag 

85981 tggcataatc tcggctcact gcagcctccg cctcccagat tcaagcgatt ctcctacctc 

86041 agcctcctga gtagctggga cttgtagtcc tgccaacaca cctggctaat tttttgtata 

86101 ttttgtagag acaaggtttt gccatgttag ccaggctgat cttgaactcc tgaccttggg 

86161 tgatcdgcct gcctcagcct cccaaagtgc tgggattaca ggcatgagcc actatgccca 

86221 gcctgctctg tgatttttta aataagatat tccctgacaa acttaccaga tgagcataaa 

86281 gagtttctgg aatcagataa caaccatgta tattagggag acatttgaaa aacttgtatt 

86341 ttgccatagt cattcatgat aaataaaaga gacgaacaga caacagcatg taagaaacat 

8 64 01 cacatgtagg aaatctgcac caagagatct tactaccgca agcaaataca ggttgtgtta 

864 61 caatattgca tcggccaatc tgtccaaatg gcaatgttgg tSagactgca ttacattcta 

86521 attctgtgga aacggggaca atttaaatat agctgtcttg gttaggtttc agttagggaa 

86581 gcagcaccaa tgctaggtat tgtgaacagt ggatctatat taggacttgg acctcagcaa 

86641 ttttcagagg aactaaaaaa tgaatggcct ggcaggggaa gtgcgaggat cagagaagtc 

86701 attaattctg cccaaagcag tgatgtgtgg aggcatgttg gaacttacag acRttttcag 

867 61 cctaggaggg ttgaagagaa ctttggcagt tgttgcctgt gggtagccac cacccctgtg 

86821 tgtccccagc catgcatcca gcgatgggcc Lgggcttgct gtcggtcggt tgggccagct 

86881 gtcaggaaga agagatgggc catagtgcag gagagcaagg acagactgga acaaaccagc 

86941 Ygctgtgtga ccacccctca tcgcacatga ttagaaaaac aaccttaggg gcaaaatgtg 

87001 ttgctggtgt tttaattcta actatcaagt atcacccaag ctctcttttt tggcttttac 

87061 tcagaagcag acaagtaagg ggatcctggg aaacatggtt tctagcttta ccagtttgat 

87121 aataaaatac aggcacatat tgatttgaat aaatttcttt cattgcttaa aatccaaagt 

87181 gggtaaattt aagctcatgt gtcagcaaat cccaaagcac atcacaagtg tatttattgt 

87241 ttaaacagca ttttatttct aattatgtga attggtggta tttatatgac cacaacagcc 

87301 agcaagattt taaaatagta tttttaataa aagcaaaatt atttaaaata aaaataaaaa 

87361 tattttagat agatgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtat tttatccata 

87421 aaatgagttt ctagaaactg caaggaccat tcactcttca ttggcaagag gatttgctgc 

874 81 tggtaagcta tcatgcagct atccaaatga tgcataagat caagctgcag gttaatgggt 

87541 acaaaaatat gattagaaag aagaggggca ataaattcta gttttcaata gcacagtagg 

87601 gcgactatag ttaataagga tttatagtat atttcaaaat agctacaaga taagttttgt 

87661 aatgttctca acacaaagaa aagataaatg tttgaaatga tggacatccc aattatcccg 

87721 atttgctcat tacgtattat atatatgtat caaaatatca catgtgcctc ataaatatat 

87781 acaactatta tgtatcacta agaaaaaaga ccaagctgca gctggtaaaa atgttttttt 

87841 ttttttccct aggtttgata gtcttaaaat tgcctttaca catatgggtt agtgtagttt 

87901 gctgttcagc ttttgttatt tcattcattg gaacaatgta tttgtttata ataaaagtga 

87961 attcactttt cacagattca taatagagcc aaatgttttc gtttgaccaa gaccaaatgt 

88021 tttattccaa tgtgtattct tctaaataag cttgacttca ttgactttta aatttatatt 

88081 aaagttgaga aatggagaga agagcagagc aaagggttga agaaccttta agaaatatgg 

88141 cagtggtttg gactgtcatg ttgatagcag gcagttgttt taaatcgcgg ataatgtgag 

88201 attgaaaagc agccttcaaa ttctgttact aatgtgatgt gaataacatt ctgaaagctt 

88261 tttcttttac tttattctca gggaaatgtg tcattttctt gttcacaacc acaatctatg 

88321 cccgtgactt ttctgagctc caggagttat ttagcactgc cagacttctc tggagaggag 

88381 gaggtttctg ccacttttca atttcgaact tggaataagg cagggcttct gctgttcagt 

884 41 gaacttcagc tgatttcagg gggtatcctc ctctttctga gtgatggaaa acttaagtcg 

88501 aatctctacc agccaggaaa attacccagt gacatcacag caggtaataa atgtattccc 
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88561 tggggcaaag catatggatt tgaaagattt cattatctct gtggccaaat tttatgcata 

88621 accaaaaatg taatatttgc ttaataaatg aatactcagg ttaataagat tataagtact 

88681 cttccttaga ggaacttgat tccaattttc ttttaaatat ggttccaaca ctagcagttc 

88741 ttattaacca aaatgatagt tttggggaac tgaagtttcc tttcacRacc ctgtctccca 

88801 ctccagacaa agaacatatc ctaaggtgat gtgttttggg gaaaacatga agaccttgaa 

88861 ataggccaac aagttaacta agtgttcttc aatggaaaac tagactcttc ctaacacact 

88921 tgttagtctt atctggtctg tgagaaaaag ggagaggtct ttctgggatc tatatctata 

88981 tctctgtatg agtgtacagt gtgaatggta actttatttg ctgatgtctt atgtaaagag 

89041 ttgaatacat tttgagggga tgcaaagatt tatgcaagat tcctcagttg tcaccaaatg 

89101 aaattctctc tacttctagg caatacggta ttgttttaat gattagaagt aatgtacttg 

89161 aggtgactat atgagtatct ggataatgaa tgtctaattt aggccagtgc gttgagtgag 

89221 ggatgttttt gtctcttcat taaaattata aagttcttga caaaagctct acatcacatt 

89281 tttacgtatg tacaatggca tccaagccaa gcaactagag gttgccttgg ggtaaattac 

89341 tacattaatt taataaataa tctttaaaaa caacttaaag attccattgt actactcctc 

89401 tatattaagt atgaccaaaa aatagtggaa tgtaacttgg agaggagaaa aaaatgagaa 

89461 gttaaaatac agttgaaaat taaatacgag aaaacaagta tacaaatgga tatacaaatg 

89521 cctattattt atatgtcttt ttgttgctgt actactattg tagtttaaat acggaaccga 

89581 gaattcgata ttagttataa tttttaaaga gatactatgc tgtgactttt tatttagtgt 

89641 tcaaaatgtg gtagatttgc tggctagaca aaaagaaata aattaatgag tctcatatta 

89701 ataattaata ggccctgaaa atgaaggtct aaaaatgtaa gcttgccatt agtgtgtcat 

89761 ttattgtgat gtatctgaca tcttctgaag tggttatatt cataccctaa ttttcagcat 

89821 cttaaagaaa ccgcttcagt gcaacgttac tttggggagc tccatgaagt cagcctattt 

89881 ctttcttttt tttttttttt tttctgagat ggagttttgc tcttgttgcc caggctggag 

89941 tgttatggtg caatctcagc tcaccgcaac ctccgcctcc cgggttcaag tgattctcct 

90001 gcctcagcct cccaagtaac tgggattaca ggcatgtgcc accacaccca gctaatttgg 

90061 tattttttag ttgagacagg gtttctccat gttgatcagg ctgaagccag tccatttcta 

90121 accgctttac aagcatgtat agttaatata ttactaggta taagtctcat agaataccct 

90181 gagggattta aaaatttcta aatgaatgtt taaattcatg tataatataa tctgttatga 

90241 catcatctga cttggtatga ttattttcat actaatcata aggatactag actaaatatg 

90301 aatgtcagta cactgaggat aacacaagta ggattttatt taaaaactct ctctactctt 

90361 ttttttccgt ttctttcaca atattatttt ttgctagttc ccgtgaagca agtacatttt 

90421 gcatttgaaa atagactatt taaatggtag ttgggtggga ggtcagcttg ttctcccaag 

90481 gggaagactt tccatttatg ttttatgtat gcgacacttg ataattaaac cagttgtcag 

90541 gatgtattat aatgactttc aagagaacca tgtctttatt gatggattgc tatcacattg 

90601 tactaaatct tttcattata taaggatgga ttaatttttc tcagctactg gagatatatt 

90661 ttacaaatct tatatgtttg aaaaactcaa cattttaata tattttataa tgaaattaag 

90721 attaaattgt attgagaaag aactgaattg tgcaaatgct tgaattatca gactaaattt 

90781 ttaatatgat gtacagtttt gcaaattgtc atttggaatt attcaaaaat attatgtcag 

90841 cttaaatcat ttttgaaata ttcaacacat tatattagta taaatcatga aacatattag 

90901 catcactata aaatccctta tgacacaaaa tatttttagt cgttgccacc tttataaatg 

90961 tcaaagcaaa aatcaatgag cagtacagtt ttatgttccc atttaaaaca aagtttttga 

91021 tatcaaattt gagatttctg ctatgatttt agcatttctg ctgctgtttt tgcgtaacag 

91081 tgaaaatcag gcttataacc atgcctcttg tccccatggg cagggcctgg cagaggcagg 

91141 cttgcagtat ttgagatgtt tctgcatttt tctattacta agcattctca attcttgtgc 

91201 ctctgacaat ggagcagccc ccttgatttg ctgcacccag gagagccatt tttgtcaatc 

91261 caccttcctc cctttcactg ttgaaatatt cctaactttc gggctgtaaa cctgtcaccc 

91321 tttaaacttc tgctctccac caaagtgatg ggtaccaacc acctccatat tttcatcttg 

91381 acaagagcta tctggtaatc tgaatcctta attctggtta gtgactacgg ttagtggata 

91441 taagaatgtc tggcacttca gtgcgctgaa atacgcttgg aaagaggcaa caccctttgg 

91501 tttttccctg aggaatggcc taggtataat tgccttttgc acctttgctg aactcctacc 

91561 ctatatggca ggctaatttt ttttcttata cattgtgcac tacagatatg tgttgtagtc 

91621 ttatgagagg gtgatgacaa ctaagctctc atgtttctga tgcaatttag gactggaact 

91681 agaagacgat ctgtagaatg gaagtagacg taaatctttt ttctcctgct gtattttgta 

91741 tgtttatgtg gtttaggctg gaagacagaa caaagagagc aacagaaagg gaaagagaga 

91801 gagaacgttc taggccataa tctcatggtc tccaacgtgt aattgcaaac acttccatct 

91861 actattccat ccttccatta ttccaattgg cattgtcaat gttttccatc caaagactgc 

91921 aattaacata tctggagtta aacaagttga atttattgct tattgcaaca cagagaacac 

91981 accctggaaa ccaacggttg tctgaagaca aagttgttag aatggcatag gatttggggt 

92041 tgtgttagct gatttgaggg aggtttcaag gaagtgaaaa attgctgtag actaaatgct 

92101 gtcacgaagt gagggtaatt ctatgattaa atatctttgt aaaccttatc tagaaggatg 

92161 aaataacgaa gtaaggctaa agttgtaatt ggtaaataca gaacaaaaca gttggtcatt 

92221 cataagtatc aggagagaaa gaagtttgtg tttttgaggt ttgtacaata gccttgcttc 

92281 tgtctgtgtt tagacaagtt tataagtagt catgattttt ccccaccttc atttcattat 

92341 agtcacagaa tggccttgtc tgatgttggt gttctgtgtt attgttgatg ttcaacagaa 
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92401 


gaacaccaaa 


gcccagccct 


cagtgccagc 


cagattctta 


caacaccaag 


gtctcactgg 


92461 


tggtaccagg 


ctgtgtccta 


gctgttgcgg 


cctatttttc 


ttagagttaa 


ttgtttaata 


92521 


tgagcaaaaa 




taaaataaag 


taaggcagac 


acctgtcttg 


cagacaggga 


92581 


agagtgtagg 


ttttggagtc 


agtcttggtt 




cttcagctat 


ccagcagctg 


92641 


gatgtgacct 


cggtagtttc 


ttttcctctc 


tgagcctcat 


tttctccgta 


tttaaggtga 


92701 


gaatgataag 


ttatagtgaa 


gattaaatga 


tactatgcat 


agaaagctcc 


cagtatttgt 


92761 


tataagtaat 


acctcaataa 


aattactatt 


ttattattat 


gacaacatgt 


tcctccccag 


92821 


acttaaaagt 


tatgagtggt 


gggactgggt 


gcatagaatt 


ttcatttact 




92881 


cagaaacaag 


aaaacaaatt 


caaattctat 


gatttctcct 


tctccttcct 


gtttcacagt 


92941 


ggtgcggccc 


ttgaaaaggg 


ccaacctatt 


atcagaccta 


gtaacggaaa 


ggagttgtat 


93001 




caattagaat 


ctaatttaaa 


attaggtaga 


gttagttgaa 


atgagttaaa 


93061 


gggacatttt 


gtgatttgag 


taataaattc 


caattgacag 


gtattaagtc 


tcctcatcat 


93121 


aggcaaataa 


tgtttgttac 


aaaggaggct 


tgggaaaagc 






93181 


aacatggcac 


aacttcattc 




ctgtaacctg 


ctagcttgtt 


agatgaatgt 


93241 




gtgccaaatt 


acagagtggg 








93301 


ttttttgctt 


ctgtatggac 


agtaggcctc 


cccaagcctt 


ttagttaatc 


ctgctgcatg 


93361 


cctaaccaat 


gactgcccag 


agccctgcta 


ctcaaagtat 


gggtcctgga 


ccagcactgg 


93421 


ctcagtgaaa 




tgatctatga 


tgagatgaat 


gttaaaattg 


agattaaact 


93481 


cctagaaact 


ggtaaaaaga 


gatcactgca 


acatctaagc 




tgggcttgta 


93541 


ttttatgtct 




ttattttact 


ttttattttt 


ttttaatttt 


agatttgggg 


93601 


gtacaagtgc 


aggttgttac 




tgcatggtgc 


tgagatttgg 




93661 


aacccattac 


ccaaataatg 


aacatggtac 


ctgataggta 




tcttgcccca 


93721 


tgccctctcc 


ccttttgaag 


ttcccagtgc 


ctgtttttcc 


catctgtatg 




93781 


cccagtgatt 


agctcccact 


tacaagtgag 


aacatgctgt 


atttggtttt 


ctgtttttgt 


93841 


gttaattcac 


ttaggataat 


agtctccagc 


tgcatctgtg 


ttgctgcaaa 


caatgttatt 


93901 




ttatcgctac 


ataatattct 


gtgatgtata 


tgtgccacat 


tttctttatc 


93961 


caacccatca 


ttgatgggca 


cctaggttga 


ttccatgtct 


ctgctattgt 


aaataatact 


94021 


acaataaata 


cgtgaatgca 


ggcatctttt 


ttggtcagtg 


gtcctcaacc 


tttttggcac 


94081 


cagggactgt 


tttcatgaaa 


gacaattttt 


ctagggactg 


taatgttggg 


ggatggtttc 


94141 


aggatcattc 


gagcaaat t a 


aatttattat 








94201 


tagtgaaata 


attatacaac 


tcatcataat 


gtggaatcag 


tgggagtctt 


gagcttgttt 


94261 


tcctgcaact 


agattgaccc 


atctgggggt 


gatttgagac 


agtgaccatc 


aagcattaga 


94321 


ttctcattag 


gagtgtgcaa 






agttcacaat 


agggttcgaa 


94381 


ctcctaggaa 




tgccagtgat 


ctgataggag 


gcagagctca 


ggtggtaatg 


94441 


caagtgatag 


gagcagctgt 


aaatacagct 


tcacttgcct 


gccagccact 




94501 


tgtgtgatcc 


agttcctaac 


aggccacaga 


cctggtatcg 


gtccatggcc 


ctggggattg 


94561 


gggacgccta 


tttttggtag 


aatgacttat 


tttcctctgg 


gtatagaccc 


agtaatggga 


94621 


ttgctgggtc 


gaatagtaat 


tctactttta 


gttctttgag 


aaatctccaa 


actgctttcc 


94681 


acagaagctg 


aactaattta 


cagttccccc 


tttttttttc 


tgtagccttg 


ccaaaatcta 


94741 


tttttttagt 


aatttatttt 


catcatattt 


tataaaagta 


tcaatttgca 


atagatcaga 


94801 


taataaaatg 


ttcatcccca 


cagatagttt 


gagaagaact 


gttggacacc 


agtggaaagt 


94861 


ctaaaatgaa 


ataagagaag 


tagagtcttg 


cacacagggc 


tttgagaatg 


agatgtcgga 


94921 


gaaatgccag 


gggcaggtgg 


gtagaatata 


cacgtgacac 


agagagtgta 


taagaaattt 


94981 


ctctctaaat 


gagtgaaatc 


tatcttaaag 


gaagcactgg 


atgacaaatc 


taggacatct 


95041 


gatttatttt 


aatccagtcc 


tgtaccatca 


aggattacat 


aactctattc 


agctgtctat 


95101 


ttcagagtcc 


actcttagaa 


aatgtgtcta 


aatgtatcta 


acctacattc 


ttcccattcc 


95161 


agttttcagg 


cctttcctat 


tatcttacac 




agagttgggt 


cttcagtaat 


95221 


ctttttttgc 


ttcatggatg 


tgatgtaaaa 


gtgagcttct 


gtgccctggc 


taaaatttgt 


95281 




atatgtccag 


ggcaaagaca 


tgtaatcacc 


taagggagtt 


ttgatgcatt 


95341 


tttgatccaa 


atgtatgtgg 


tagaaattct 


tcgggaaaat 


aaaagaaatc 




95401 




taaacttctt 


ttacataaaa 


tcagtaaaga 






95461 


aaaaggctgt 


ttggttttga 


tagattgctt 


atttttttgt 


ttcttaattt 


gatctgcaga 


95521 


atcacacaga 


gttgactatt 


caaatggatg 


taaacctgac 


tggtaaattc 


acgacaaaga 


95581 


ctcttagatt 


tcacctcNgc 


tcaacattta 


gctacacagc 


tccttgtaga 


atcgattgtc 


95641 


tgtaagagga 


aaagtctatg 


cattctgatg 


gattcatgac 


actggggctt 


ccttaggagg 


95701 


gactagagat 


tgctttttag 


aggtgataag 


aatacctcga 


tttttgattt 


tagcaacttt 


95761 


tgactttata 


catgtctaca 


tatatataaa 


cttggaaaat 
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[0288] Following are cDNA sequences for PADI2 (SEQ ID NO: 7), APOB (SEQ ID NO: 8), 
IL1RL2 (SEQ ID NO: 9), WASPIP (SEQ ID NO: 10), BVES (SEQ ED NO: 1 1 and 12), PELI2 (SEQ ID 
NO: 13), LOXL1 (SEQ ID NO: 14), CASPR4 (SEQ ED NO: 15 and 16) and GPR50 (SEQ ED NO: 17). 

PADI2 cDNA sequence CSEO ED NO: 7*> 

NM 007365 Homo sapiens peptidyl arginine deiminase, type II (PADI2), mRNA 

1 cgcacctgct gcaggtgctc ccggccgccc cggaccagcg agcgcgggca ctgcggcggg 

61 gaggatgctg cgcgagcgga ccgtgcggct gcagtacggg agccgcgtgg aggcggtgta 

121 cgtgctgggc acctacctct ggaccgatgt ctacagcgcg gccccagccg gggcccaaac 

181 cttcagcctg aagcactcgg aacacgtgtg ggtggaggtg gtgcgtgatg gggaggctga 

241 ggaggtggcc accaatggca agcagcgctg gcttctctcg cccagcacca ccctgcgggt 

301 caccatgagc caggcgagca ccgaggccag cagtgacaag gtcaccgtca actactatga 

361 cgaggaaggg agcattccca tcgaccaggc ggggctcttc ctcacagcca ttgagatctc 

421 cctggatgtg gacgcagacc gggatggtgt ggtggagaag aacaacccaa agaaggcatc 

481 ctggacctgg ggccccgagg gccagggggc catcctgctg gtgaactgtg accgagagac 

541 accctggttg cccaaggagg actgccgtga tgagaaggtc tacagcaagg aagatctcaa 

601 ggacatgtcc cagatgatcc tgcggaccaa aggccccgac cgcctccccg ccggatacga 

661 gatagttctg tacatttcca tgtcagactc agacaaagtg ggcgtgttct acgtggagaa 

721 cccgttcttc ggccaacgct atatccacat cctgggccgg cggaagctct accatgtggt 

781 caagtacacg ggtggctccg cggagctgct gttcttcgtg gaaggcctct gtttccccga 

841 cgagggcttc tcaggcctgg tctccatcca tgtcagcctg ctggagtaca tggcccagga 

901 cattcccctg actcccatct tcacggacac cgtgatattc cggattgctc cgtggatcat 

961 gacccccaac atcctgcctc ccgtgtcggt gtttgtgtgc tgcatgaagg ataattacct 

1021 gttcctgaaa gaggtgaaga accttgtgga gaaaaccaac tgtgagctga aggtctgctt 

1081 ccagtaccta aaccgaggcg atcgctggat ccaggatgaa attgagtttg gctacatcga 

1141 ggccccccat aaaggcttcc ccgtggtgct ggactctccc cgagatggaa acctaaagga 

1201 cttccctgtg aaggagctcc tgggcccaga ttttggctac gtgacccggg agcccctctt 

1261 tgagtctgtc accagccttg actcatttgg aaacctggag gtcagtcccc cagtgaccgt 

1321 gaacggcaag acatacccgc ttggccgcat cctcatcggg agcagctttc ctctgtctgg 

1381 tggtcggagg atgaccaagg tggtgcgtga cttcctgaag gcccagcagg tgcaggcacc 

1441 cgtggagctc tactcagact ggctgactgt gggccacgtg gatgagttca tgtcctttgt 

1501 ccccatcccc ggcacaaaga aattcctgct actcatggcc agcacctcgg cctgctacaa 

1561 gctcttccga gagaagcaga aggacggcca tggagaggcc atcatgttca aaggcttggg 

1621 tgggatgagc agcaagcgaa tcaccatcaa caagattctg tccaacgaga gccttgtgca 

1681 ggagaacctg tacttccagc gctgcctgga ctggaaccgt gacatcctca agaaggagct 

17 41 gggactgaca gagcaggaca tcattgacct gcccgctctg ttcaagatgg acgaggacca 

1801 ccgtgccaga gccttcttcc caaacatggt gaacatgatc gtgctggaca aggacctggg 

1861 catccccaag ccattcgggc cacaggttga ggaggaatgc tgcctggaga tgcacgtgcg 

1921 tggcctcctg gagcccctgg gcctcgaatg caccttcatc gacgacattt ctgcctacca 

1981 caaatttctg ggggaagtcc actgtggcac caacgtccgc aggaagccct tcaccttcaa 

2041 gtggttgcac atggtgccct gacctgccag gggccctggc gtttgcctcc ttcgcttagt 

2101 tctccagacc ctccctcaca cgcccagagc cttctgctga catggactgg acagccccgc 

2161 tgggagacct ttgggacgtg gggtggaatt tggggtatct gtgccttgcc ctccctgaga 

2221 ggggcctcag tgtcctctga agccatcccc agtgagcctc gactctgtcc ctgctgaaaa 

2281 tagctgggcc agtgtctctg tagccctgac ataaggaaca gaacacaaca aaacacagca 

2341 aaccatgt 



APOB cDNA sequence (SEP ED NO: 8) 

NM 000384 Homo sapiens apolipoprotein B (including Ag(x) antigen) (APOB), mRNA 

1 attcccaccg ggacctgcgg ggctgagtgc ccttctcggt tgctgccgct gaggagcccg 

61 cccagccagc cagggccgcg aggccgaggc caggccgcag cccaggagcc gccccaccgc 

121 agctggcgat ggacccgccg aggcccgcgc tgctggcgct gctggcgctg cctgcgctgc 

181 tgctgctgct gctggcgggc gccagggccg aagaggaaat gctggaaaat gtcagcctgg 

241 tctgtccaaa agatgcgacc cgattcaagc acctccggaa gtacacatac aactatgagg 
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301 ctgagagttc cagtggagtc cctgggactg ctgattcaag aagtgccacc aggatcaact 

361 gcaaggttga gctggaggtt ccccagctct gcagcttcat cctgaagacc agccagtgca 

421 ccctgaaaga ggtgtatggc ttcaaccctg agggcaaagc cttgctgaag aaaaccaaga 

481 actctgagga gtttgctgca gccatgtcca ggtatgagct caagctggcc attccagaag 

541 ggaagcaggt tttcctttac ccggagaaag atgaacctac ttacatcctg aacatcaaga 

601 ggggcatcat ttctgccctc ctggttcccc cagagacaga agaagccaag caagtgttgt 

661 ttctggatac cgtgtatgga aactgctcca ctcactttac cgtcaagacg aggaagggca 

721 atgtggcaac agaaatatcc actgaaagag acctggggca gtgtgatcgc ttcaagccca 

781 tccgcacagg catcagccca cttgctctca tcaaaggcat gacccgcccc ttgtcaactc 

841 tgatcagcag cagccagtcc tgtcagtaca cactggacgc taagaggaag catgtggcag 

901 aagccatctg caaggagcaa cacctcttcc tgcctttctc ctacaacaat aagtatggga 

961 tggtagcaca agtgacacag actttgaaac ttgaagacac accaaagatc aacagccgct 

1021 tctttggtga aggtactaag aagatgggcc tcgcatttga gagcaccaaa tccacatcac 

1081 ctccaaagca ggccgaagct gttttgaaga ctctccagga actgaaaaaa ctaaccatct 

1141 ctgagcaaaa tatccagaga gctaatctct tcaataagct ggttactgag ctgagaggcc 

1201 tcagtgatga agcagtcaca tctctcttgc cacagctgat tgaggtgtcc agccccatca 

1261 ctttacaagc cttggttcag tgtggacagc ctcagtgctc cactcacatc ctccagtggc 

1321 tgaaacgtgt gcatgccaac ccccttctga tagatgtggt cacctacctg gtggccctga 

1381 tccccgagcc ctcagcacag cagctgcgag agatcttcaa catggcgagg gatcagcgca 

1441 gccgagccac cttgtatgcg ctgagccacg cggtcaacaa ctatcataag acaaacccta 

1501 cagggaccca ggagctgctg gacattgcta attacctgat ggaacagatt caagatgact 

1561 gcactgggga tgaagattac acctatttga ttctgcgggt cattggaaat atgggccaaa 

1621 ccatggagca gttaactcca gaactcaagt cttcaatcct caaatgtgtc caaagtacaa 

1681 agccatcact gatgatccag aaagctgcca tccaggctct gcggaaaatg gagcctaaag 

1741 acaaggacca ggaggttctt cttcagactt tccttgatga tgcttctccg ggagataagc 

1801 gactggctgc ctatcttatg ttgatgagga gtccttcaca ggcagatatt aacaaaattg 

1861 tccaaattct accatgggaa cagaatgagc aagtgaagaa ctttgtggct tcccatattg 

1921 ccaatatctt gaactcagaa gaattggata tccaagatct gaaaaagtta gtgaaagaag 

1981 ctctgaaaga atctcaactt ccaactgtca tggacttcag aaaattctct cggaactatc 

2041 aactctacaa atctgtttct cttccatcac ttgacccagc ctcagccaaa atagaaggga 

2101 atcttatatt tgatccaaat aactaccttc ctaaagaaag catgctgaaa actaccctca 

2161 ctgcctttgg atttgcttca gctgacctca tcgagattgg cttggaagga aaaggctttg 

2221 agccaacatt ggaagctctt tttgggaagc aaggattttt cccagacagt gtcaacaaag 

2281 ctttgtactg ggttaatggt caagttcctg atggtgtctc taaggtctta gtggaccact 

2341 ttggctatac caaagatgat aaacatgagc aggatatggt aaatggaata atgctcagtg 

2401 ttgagaagct gattaaagat ttgaaatcca aagaagtccc ggaagccaga gcctacctcc 

24 61 gcatcttggg agaggagctt ggttttgcca gtctccatga cctccagctc ctgggaaagc 

2521 tgcttctgat gggtgcccgc actctgcagg ggatccccca gatgattgga gaggtcatca 

2581 ggaagggctc aaagaatgac ttttttcttc actacatctt catggagaat gcctttgaac 

2641 tccccactgg agctggatta cagttgcaaa tatcttcatc tggagtcatt gctcccggag 

2701 ccaaggctgg agtaaaactg gaagtagcca acatgcaggc tgaactggtg gcaaaaccct 

2761 ccgtgtctgt ggagtttgtg acaaatatgg gcatcatcat tccggacttc gctaggagtg 

2821 gggtccagat gaacaccaac ttcttccacg agtcgggtct ggaggctcat gttgccctaa 

2881 aagctgggaa gctgaagttt atcattcctt ccccaaagag accagtcaag ctgctcagtg 

2941 gaggcaacac attacatttg gtctctacca ccaaaacgga ggtgatccca cctctcattg 

3001 agaacaggca gtcctggtca gtttgcaagc aagtctttcc tggcctgaat tactgcacct 

3061 caggcgctta ctccaacgcc agctccacag actccgcctc ctactatccg ctgaccgggg 

3121 acaccagatt agagctggaa ctgaggccta caggagagat tgagcagtat tctgtcagcg 

3181 caacctatga gctccagaga gaggacagag ccttggtgga taccctgaag tttgtaactc 

3241 aagcagaagg tgcgaagcag actgaggcta ccatgacatt caaatataat cggcagagta 

3301 tgaccttgtc cagtgaagtc caaattccgg attttgatgt tgacctcgga acaatcctca 

3361 gagttaatga tgaatctact gagggcaaaa cgtcttacag actcaccctg gacattcaga 

3421 acaagaaaat tactgaggtc gccctcatgg gccacctaag ttgtgacaca aaggaagaaa 

34 81 gaaaaatcaa gggtgttatt tccatacccc gtttgcaagc agaagccaga agtgagatcc 

3541 tcgcccactg gtcgcctgcc aaactgcttc tccaaatgga ctcatctgct acagcttatg 

3601 gctccacagt ttccaagagg gtggcatggc attatgatga agagaagatt gaatttgaat 

3661 ggaacacagg caccaatgta gataccaaaa aaatgacttc caatttccct gtggatctct 

3721 ccgattatcc taagagcttg catatgtatg ctaatagact cctggatcac agagtccctg 

3781 aaacagacat gactttccgg cacgtgggtt ccaaattaat agttgcaatg agctcatggc 

3841 ttcagaaggc atctgggagt cttccttata cccagacttt gcaagaccac ctcaatagcc 

3901 tgaaggagtt caacctccag aacatgggat tgccagactt ccacatccca gaaaacctct 

3961 tcttaaaaag cgatggccgg gtcaaatata ccttgaacaa gaacagtttg aaaattgaga 

4021 ttcctttgcc ttttggtggc aaatcctcca gagatctaaa gatgttagag actgttagga 

4081 caccagccct ccacttcaag tctgtgggat tccatctgcc atctcgagag ttccaagtcc 
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4141 ctacttttac cattcccaag ttgtatcaac tgcaagtgcc tctcctgggt gttctagacc 
4201 tctccacgaa tgtctacagc aacttgtaca actggtccgc ctcctacagt ggtggcaaca 
4261 ccagcacaga ccatttcagc cttcgggctc gttaccacat gaaggctgac tctgtggttg 
4321 acctgctttc ctacaatgtg caaggatctg gagaaacaac atatgaccac aagaatacgt 
4381 tcacactatc atgtgatggg tctctacgcc acaaatttct agattcgaat atcaaattca 
4441 gtcatgtaga aaaacttgga aacaacccag tctcaaaagg tttactaata ttcgatgcat 
4501 ctagttcctg gggaccacag atgtctgctt cagttcattt ggactccaaa aagaaacagc 
4561 atttgtttgt caaagaagtc aagattgatg ggcagttcag agtctcttcg ttctatgcta 
4 621 aaggcacata tggcctgtct tgtcagaggg atcctaacac tggccggctc aatggagagt 
4681 ccaacctgag gtttaactcc tcctacctcc aaggcaccaa ccagataaca ggaagatatg 
4741 aagatggaac cctctccctc acctccacct ctgatctgca aagtggcatc attaaaaata 
4801 ctgcttccct aaagtatgag aactacgagc tgactttaaa atctgacacc aatgggaagt 
4861 ataagaactt tgccacttct aacaagatgg atatgacctt ctctaagcaa aatgcactgc 
4921 tgcgttctga atatcaggct gattacgagt cattgaggtt cttcagcctg ctttctggat 
4981 cactaaattc ccatggtctt gagttaaatg ctgacatctt aggcactgac aaaattaata 
5041 gtggtgctca caaggcgaca ctaaggattg gccaagatgg aatatctacc agtgcaacga 
5101 ccaacttgaa gtgtagtctc ctggtgctgg agaatgagct gaatgcagag cttggcctct 
5161 ctggggcatc tatgaaatta acaacaaatg gccgcttcag ggaacacaat gcaaaattca 
5221 gtctggatgg gaaagccgcc ctcacagagc tatcactggg aagtgcttat caggccatga 
5281 ttctgggtgt cgacagcaaa aacattttca acttcaaggt cagtcaagaa ggacttaagc 
5341 tctcaaatga catgatgggc tcatatgctg aaatgaaatt tgaccacaca aacagtctga 
5401 acattgcagg cttatcactg gacttctctt caaaacttga caacatttac agctctgaca 
5461 agttttataa gcaaactgtt aatttacagc tacagcccta ttctctggta actactttaa 
5521 acagtgacct gaaatacaat gctctggatc tcaccaacaa tgggaaacta cggctagaac 
5581 ccctgaagct gcatgtggct ggtaacctaa aaggagccta ccaaaataat gaaataaaac 
5641 acatctatgc catctcttct gctgccttat cagcaagcta taaagcagac actgttgcta 
5701 aggttcaggg tgtggagttt agccatcggc tcaacacaga catcgctggg ctggcttcag 
5761 ccattgacat gagcacaaac tataattcag actcactgca tttcagcaat gtcttccgtt 
5821 ctgtaatggc cccgtttacc atgaccatcg atgcacatac aaatggcaat gggaaactcg 
5881 ctctctgggg agaacatact gggcagctgt atagcaaatt cctgttgaaa gcagaacctc 
5941 tggcatttac tttctctcat gattacaaag gctccacaag tcatcatctc gtgtctagga 
6001 aaagcatcag tgcagctctt gaacacaaag tcagtgccct gcttactcca gctgagcaga 
6061 caggcacctg gaaactcaag acccaattta acaacaatga atacagccag gacttggatg 
6121 cttacaacac taaagataaa attggcgtgg agcttactgg acgaactctg gctgacctaa 
6181 ctctactaga ctccccaatt aaagtgccac ttttactcag tgagcccatc aatatcattg 
6241 atgctttaga gatgagagat gccgttgaga agccccaaga atttacaatt gttgcttttg 
6301 taaagtatga taaaaaccaa gatgttcact ccattaacct cccatttttt gagaccttgc 
6361 aagaatattt tgagaggaat cgacaaacca ttatagttgt agtggaaaac gtacagagaa 
6421 acctgaagca catcaatatt gatcaatttg taagaaaata cagagcagcc ctgggaaaac 
6481 tcccacagca agctaatgat tatctgaatt cattcaattg ggagagacaa gtttcacatg 
6541 ccaaggagaa actgactgct ctcacaaaaa agtatagaat tacagaaaat gatatacaaa 
6601 ttgcattaga tgatgccaaa atcaacttta atgaaaaact atctcaactg cagacatata 
6661 tgatacaatt tgatcagtat attaaagata gttatgattt acatgatttg aaaatagcta 
6721 ttgctaatat tattgatgaa atcattgaaa aattaaaaag tcttgatgag cactatcata 
6781 tccgtgtaaa tttagtaaaa acaatccatg atctacattt gtttattgaa aatattgatt 
6841 ttaacaaaag tggaagtagt actgcatcct ggattcaaaa tgtggatact aagtaccaaa 
6901 tcagaatcca gatacaagaa aaactgcagc agcttaagag acacatacag aatatagaca 
6961 tccagcacct agctggaaag ttaaaacaac acattgaggc tattgatgtt agagtgcttt 
7021 tagatcaatt gggaactaca atttcatttg aaagaataaa tgatgttctt gagcatgtca 
7081 aacactttgt tataaatctt attggggatt ttgaagtagc tgagaaaatc aatgccttca 
7141 gagccaaagt ccatgagtta atcgagaggt atgaagtaga ccaacaaatc caggttttaa 
7201 tggataaatt agtagagttg acccaccaat acaagttgaa ggagactatt cagaagctaa 
7261 gcaatgtcct acaacaagtt aagataaaag attactttga gaaattggtt ggatttattg 
7321 atgatgctgt gaagaagctt aatgaattat cttttaaaac attcattgaa gatgttaaca 
7381 aattccttga catgttgata aagaaattaa agtcatttga ttaccaccag tttgtagatg 
7441 aaaccaatga caaaatccgt gaggtgactc agagactcaa tggtgaaatt caggctctgg 
7501 aactaccaca aaaagctgaa gcattaaaac tgtttttaga ggaaaccaag gccacagttg 
7561 cagtgtatct ggaaagccta caggacacca aaataacctt aatcatcaat tggttacagg 
7621 aggctttaag ttcagcatct ttggctcaca tgaaggccaa attccgagag actctagaag 
7681 atacacgaga ccgaatgtat caaatggaca ttcagcagga acttcaacga tacctgtctc 
7741 tggtaggcca ggtttatagc acacttgtca cctacatttc tgattggtgg actcttgctg 
7801 ctaagaacct tactgacttt gcagagcaat attctatcca agattgggct aaacgtatga 
7861 aagcattggt agagcaaggg ttcactgttc ctgaaatcaa gaccatcctt gggaccatgc 
7921 ctgcctttga agtcagtctt caggctcttc agaaagctac cttccagaca cctgatttta 
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7981 


tagtccccct 


aacagatttg 


aggattccat 


cagttcagat 


aaacttcaaa 


gacttaaaaa 


8041 


atataaaaat 


cccatccagg 


ttttccacac 


cagaatttac 


catccttaac 


accttccaca 


8101 


ttccttcctt 


tacaattgac 


tttgtcgaaa 


tgaaagtaaa 


gatcatcaga 


accattgacc 


8161 


agatgcagaa 


cagtgagctg 


cagtggcccg 


ttccagatat 


atatctcagg 


gatctgaagg 


8221 


tggaggacat 


tcctctagcg 


agaatcaccc 


tgccagactt 


ccgtttacca 


gaaatcgcaa 


8281 


ttccagaatt 


cataatccca 


actctcaacc 


ttaatgattt 


tcaagttcct 


gaccttcaca 


8341 


taccagaatt 


ccagcttccc 


cacatctcac 


acacaattga 


agtacctact 


tttggcaagc 


8401 


tatacagtat 


tctgaaaatc 


caatctcctc 


ttttcacatt 


agatgcaaat 


gctgacatag 


8461 


ggaatggaac 


cacctcagca 


aacgaagcag 


gtatcgcagc 


ttccatcact 


gccaaaggag 


8521 


agtccaaatt 


agaagttctc 


aattttgatt 


ttcaagcaaa 


tgcacaactc 


tcaaacccta 


8581 


agattaatcc 


gctggctctg 


aaggagtcag 


tgaagttctc 


cagcaagtac 


ctgagaacgg 


8641 


agcatgggag 


tgaaatgctg 


ttttttggaa 


atgctattga 


gggaaaatca 


aacaeagtgg 


8701 


caagtttaca 


cacagaaaaa 


aatacactgg 


agcttagtaa 


tggagtgatt 


gtcaagataa 


8761 


acaatcagct 


taccctggat 


agcaacacta 


aatacttcca 


caaattgaac 


atccccaaac 


8821 


tggacttctc 


tagtcaggct 


gacctgcgca 


acgagatcaa 


gacactgttg 


aaagctggcc 


8881 


acatagcatg 


gacttcttct 


ggaaaagggt 


catggaaatg 


ggcctgcccc 


agattctcag 


8941 


atgagggaac 


acatgaatca 


caaattagtt 


tcaccataga 


aggacccctc 


acttcctttg 


9001 


gactgtccaa 


taagatcaat 


agcaaacacc 


taagagtaaa 


ccaaaacttg 


gtttatgaat 


9061 


ctggctccct 


caacttttct 


aaacttgaaa 


ttcaatcaca 


agtcgattcc 


cagcatgtgg 


9121 


gccacagtgt 


tctaactgct 


aaaggcatgg 


cactgtttgg 


agaagggaag 


gcagagttta 


9181 


ctgggaggca 


tgatgctcat 


ttaaatggaa 


aggttattgg 


aactttgaaa 


aattctcttt 


9241 


tcttttcagc 


ccagccattt 


gagatcacgg 


catccacaaa 


caatgaaggg 


aatttgaaag 


9301 


ttcgttttcc 


attaaggtta 


acagggaaga 


tagacttcct 


gaataactat 


gcactgtttc 


9361 


tgagtcccag 


tgcccagcaa 


gcaagttggc 


aagtaagtgc 


taggttcaat 


cagtataagt 


9421 


acaaccaaaa 


tttctctgct 


ggaaacaacg 


agaacattat 


ggaggcccat 


gtaggaataa 


94 8,1 


atggagaagc 


aaatcLggat 


ttcttaaaca 


ttcctttaac 


aattcctgaa 


atgcgtctac 


9541 


cttacacaat 


aatcacaact 


cctccactga 


aagatttctc 


tctatgggaa 


aaaacaggct 


9601 


tgaaggaatt 


cttgaaaacg 


acaaagcaat 


catttgattt 


aagtgtaaaa 


gctcagtata 


9661 


agaaaaacaa 


acacaggcat 


tccatcacaa 


atcctttggc 


tgtgctttgt 


gagtttatca 


9721 


gtcagagcat 


caaatccttt 


gacaggcatt 


ttgaaaaaaa 


cagaaacaat 


gcattagatt 


9781 


ttgtcaccaa 


atcctataat 


gaaacaaaaa 


ttaagtttga 


taagtacaaa 


gctgaaaaat 


9841 


ctcacgacga 


gctccccagg 


acctttcaaa 


ttcctggata 


cactgttcca 


gttgtcaatg 


9901 


ttgaagtgtc 


tccattcacc 


atagagatgt 


cggcattcgg 


ctatgtgttc 


ccaaaagcag 


9961 


tcagcatgcc 


tagtttctcc 


atcctaggtt 


ctgacgtccg 


tgtgccttca 


tacacattaa 


10021 


tcctgccatc 


attagagctg 


ccagtccttc 


atgtccctag 


aaatctcaag 


ctttctcttc 


10081 


cacatttcaa 


ggaattgtgt 


accataagcc 


atatttttat 


tcctgccatg 


ggcaatatta 


10141 


cctatgattt 


ctcctttaaa 


tcaagtgtca 


tcacactgaa 


taccaatgct 


gaacttttta 


10201 


accagtcaga 


tattgttgct 


catctccttt 


cttcatcttc 


atctgtcatt 


gatgcactgc 


10261 


agtacaaatt 


agagggcacc 


acaagattga 


caagaaaaag 


gggattgaag 


ttagccacag 


10321 


ctctgtctct 


gagcaacaaa 


tttgtggagg 


gtagtcataa 


cagtactgtg 




10381 


cgaaaaatat 


ggaagtgtca 


gtggcaaaaa 


ccacaaaagc 


cgaaattcca 


attttgagaa 


10441 


tgaatttcaa 


gcaagaactt 


aatggaaata 


ccaagtcaaa 


acctactgtc 


tcttcctcca 


10501 


tggaatttaa 


gtatgatttc 


aattcttcaa 


tgctgtactc 


taccgctaaa 


ggagcagttg 


10561 


accacaagct 


tagcttggaa 


agcctcacct 


cttacttttc 


cattgagtca 


tctaccaaag 


10621 


gagatgtcaa 


gggttcggtt 


ctttctcggg 


aatattcagg 


aactattgct 


agtgaggcca 


10681 


acacttactt 


gaattccaag 


agcacacggt 


cttcagtgaa 


gctgcagggc 


acttccaaaa 


10741 


ttgatgatat 


ctggaacctt 


gaagtaaaag 


aaaattttgc 


tggagaagcc 


acactccaac 


10801 


gcatatattc 


cctctgggag 


cacagtacga 


aaaaccactt 


acagctagag 


ggcctctttt 


10861 


tcaccaacgg 


agaacataca 


agcaaagcca 


ccctggaact 


ctctccatgg 


caaatgtcag 


10921 


ctcttgttca 


ggtccatgca 


agtcagccca 


gttccttcca 


tgatttccct 


gaccttggcc 


10981 


aggaagtggc 


cctgaatgct 


aacactaaga. 


accagaagat 


cagatggaaa 


aatgaagtcc 


11041 


ggattcattc 


tgggtctttc 


cagagccagg 


tcgagctttc 


caatgaccaa 


gaaaaggcac 


11101 


accttgacat 


tgcaggatcc 


ttagaaggac 


acctaaggtt 


cctcaaaaat 


atcatcctac 


11161 


cagtctatga 


caagagctta 


tgggatttcc 


taaagctgga 


tgtaaccacc 


agcattggta 


11221 


ggagacagca 


tcttcgtgtt 


tcaactgcct 


ttgtgtacac 


caaaaacccc 


aatggctatt 


11281 


cattctccat 




gttttggctg 


ataaattcat 


tactcctggg 


ctgaaactaa 


11341 


atgatctaaa 


ttcagttctt 


gtcatgccta 


cgttccatgt 


cccatttaca 


gatcttcagg 


11401 


ttccatcgtg 


caaacttgac 


ttcagagaaa 


tacaaatcta 


taagaagctg 


agaacttcat 


11461 


catttgccct 


caacctacca 


acactccccg 


aggtaaaatt 


ccctgaagtt 


gatgtgttaa 


11521 


caaaatattc 


tcaaccagaa 


gactccttga 


ttcccttttt 


tgagataacc 


gtgcctgaat 


11581 


ctcagttaac 


tgtgtcccag 


ttcacgcttc 


caaaaagtgt 


ttcagatggc 


attgctgctt 


11641 


tggatctaaa 


tgcagtagcc 


aacaagatcg 


cagactttga 


gttgcccacc 


atcatcgtgc 


11701 


ctgagcagac 


cattgagatt 


ccctccatta 


agttctctgt 


acctgctgga 


attgtcattc 


11761 


cttcctttca 


agcactgact 


gcacgctttg 


aggtagactc 


tcccgtgtat 


aatgccactt 
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11821 


ggagtgccag 


tttgaaaaac 


aaagcagatt 


atgttgaaac 


agtcctggat 


tccacatgca 


11881 


gctcaaccgt 


acagttccta 


gaatatgaac 


taaatgtttt 


gggaacacac 


aaaatcgaag 


11941 


atggtacgtt 


agcctctaag 


actaaaggaa 


cacttgcaca 


ccgtgacttc 


agtgcagaat 


12001 


atgaagaaga 


tggcaaattt 


gaaggacttc 


aggaatggga 


aggaaaagcg 


cacctcaata 


12061 


tcaaaagccc 


agcgttcacc 


gatctccatc 


tgcgctacca 


gaaagacaag 


aaaggcatct 


12121 


ccacctcagc 


agcctcccca 


gccgtaggca 


ccgtgggcat 


ggatatggat 


gaagatgacg 


12181 


acttttctaa 


atggaacttc 


tactacagcc 


ctcagtcctc 


tccagataaa 


aaactcacca 


12241 


tattcaaaac 


tgagttgagg 


gtccgggaat 


ctgatgagga 


aactcagatc 


aaagttaatt 


12301 


gggaagaaga 


ggcagcttct 


ggcttgctaa 


cctctctgaa 


agacaacgtg 


cccaaggcca 


12361 


caggggtcct 


ttatgattat 


gtcaacaagt 


accactggga 


acacacaggg 


ctcaccctga 


12421 


gagaagtgtc 


ttcaaagctg 


agaagaaatc 


tgcagaacaa 


tgctgagtgg 


gtttatcaag 


12481 


gggccattag 


gcaaattgat 


gatatcgacg 


tgaggttcca 


gaaagcagcc 


agtggcacca 


12541 


ctgggaccta 


ccaagagtgg 


aaggacaagg 


cccagaatct 


gtaccaggaa 




12601 


aggaaggcca 


agccagtttc 


cagggactca 


aggataacgt 


gtttgatggc 


ttggtacgag 


12661 


ttactcaaaa 


attccatatg 


aaagtcaagc 


atctgattga 


ctcactcatt 


gattttctga 


12721 


acttccccag 


attccagttt 


ccggggaaac 


ctgggatata 


cactagggag 


gaactttgca 


12781 


ctatgttcat 


aagggaggta 


gggacggtac 


tgtcccaggt 


atattcgaaa 


gtccataatg 


12841 


gttcagaaat 


actgttttcc 


tatttccaag 


acctagtgat 


tacacttcct 


ttcgagttaa 


12901 


ggaaacataa 


actaatagat 


gtaatctcga 


tgtataggga 


actgttgaaa 


gatttatcaa 


12961 


aagaagccca 


agaggtattt 


aaagccattc 


agtctctcaa 


gaccacagag 


gtgctacgta 


13021 


atcttcagga 


ccttttacaa 


ttcattttcc 


aactaataga 


agataacatt 


aaacagctga 


13081 


aagagatgaa 


atttacttat 


cttattaatt 


atatccaaga 


tgagatcaac 


acaatcttca 


13141 


atgattatat 


cccatatgtt 


tttaaattgt 


tgaaagaaaa 


cctatgcctt 


aatcttcata 


13201 


agttcaatga 


atttattcaa 


aacgagcttc 


aggaagcttc 


tcaagagtta 


cagcagatcc 


13261 


atcaatacat 


tatggccctt 


cgtgaagaat 


attttgatcc 


aagtatagtt 


ggctggacag 


13321 


tgaaatatta 


tgaacttgaa 


gaaaagatag 


tcagtctgat 


caagaacctg 


ttagttgctc 


13381 


ttaaggactt 


ccattctgaa 


tatattgtca 


gtgcctctaa 


ctttacttcc 


caactctcaa 


13441 


gtcaagttga 


gcaatttctg 


cacagaaata 


ttcaggaata 


tcttagcatc 


cttaccgatc 


13501 


cagatggaaa 


agggaaagag 


aagattgcag 


agctttctgc 




gaaataatta 


13561 


aaagccaggc 


cattgcgacg 


aagaaaataa 


tttctgatta 


ccaccagcag 


tttagatata 


13621 


aactgcaaga 


tttttcagac 


caactctctg 


attactatga 




gctgaatcca 


13681 


aaagattgat 


tgacctgtcc 


attcaaaact 




tctgatatac 


atcacggagt 


13741 


tactgaaaaa 


gctgcaatca 


accacagtca 


tgaaccccta 


eatgaagctt 


gctccaggag 


13801 


aacttactat 




ttttttaaaa 


gaaatcttca 


tttattcttc 


ttttccaatt 


13861 




atagcacaga 






ttgataaaac 


catacagtga 


13921 


gccagccttg 


cagtaggcag 


tagactataa 


gcagaagcac 


atatgaactg 


gacctgcacc 


13981 


aaagctggca 


ccagggctcg 


gaaggtctct 


gaactcagaa 


ggatggcatt 


ttttgcaagt 


14041 


taaagaaaat 


caggatctga 


gttattttgc 


taaacttggg 


ggaggaggaa 


caaataaatg 


14101 


gagtctttat 


tgtgtatcat 


a 









IL1RL2 cDNA sequence fSEO ID NO: 9^ 

NM 003854 Homo sapiens interleukin 1 receptor-like 2 (IL1RL2), mRNA. 

1 cccgcccacg gtggcgggga aatacctagg catggaagtg gcatgacagg gctcgtgtcc 
61 ctgtcatatt ttccactctc cacgaggtcc tgcgcgcttc aatcctgcag gcagcccggt 
121 ttggggatgt ggtccttgct gctctgcggg ttgtccatcg cccttccact gtctgtcaca 
181 gcagatggat gcaaggacat ttttatgaaa aatgagatac tttcagcaag ccagcctttt 
241 gcttttaatt gtacattccc tcccataaca tctggggaag tcagtgtaac atggtataaa 
301 aattctagca aaatcccagt gtccaaaatc atacagtcta gaattcacca ggacgagact 
361 tggattttgt ttctccccat ggaatggggg gactcaggag tctaccaatg tgttataaag 
421 ggtagagaca gctgtcatag aatacatgta aacctaactg tttttgaaaa acattggtgt 
481 gacacttcca taggtggttt accaaattta tcagatgagt acaagcaaat attacatctt 
541 ggaaaagatg atagtctcac atgtcatctg cacttcccga agagttgtgt tttgggtcca 
601 ataaagtggt ataaggactg taacgagatt aaaggggagc ggttcactgt tttggaaacc 
661 aggcttttgg tgagcaatgt ctcggcagag gacagaggga actacgcgtg tcaagccata 
721 ctgacacact cagggaagca gtacgaggtt ttaaatggca tcactgtgag cattacagaa 
781 agagctggat atggaggaag tgtccctaaa atcatttatc caaaaaatca ttcaattgaa 
841 gtacagcttg gtaccactct gattgtggac tgcaatgtaa cagacaccaa ggataataca 
901 aatctacgat gctggagagt caataacact ttggtggatg attactatga tgaatccaaa 
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961 cgaatcagag aaggggtgga aacccatgtc tcttttcggg aacataattt gtacacagta 

1021 aacatcacct tcttggaagt gaaaatggaa gattatggcc ttcctttcat gtgccacgct 

1081 ggagtgtcca cagcatacat tatattacag ctcccagctc cggattttcg agcttacttg 

1141 ataggagggc ttatcgcctt ggtggctgtg gctgtgtctg ttgtgtacat atacaacatt 

1201 tttaagatcg acattgttct ttggtatcga agtgccttcc attctacaga gaccatagta 

1261 gatgggaagc tgtatgacgc ctatgtctta taccccaagc cccacaagga aagccagagg 

1321 catgccgtgg atgccctggt gttgaatatc ctgcccgagg tgttggagag acaatgtgga 

1381 tataagttgt ttatattcgg cagagatgaa ttccctggac aagccgtggc caatgtcatc 

1441 gatgaaaacg ttaagctgtg caggaggctg attgtcattg tggtccccga atcgctgggc 

1501 tttggcctgt tgaagaacct gtcagaagaa caaatcgcgg tctacagtgc cctgatccag 

1561 gacgggatga aggttattct cattgagctg gagaaaatcg aggactacac agtcatgcca 

1621 gagtcaattc agtacatcaa acagaagcat ggtgccatcc ggtggcatgg ggacttcacg 

1681 gagcagtcac agtgtatgaa gaccaagttt tggaagacag tgagatacca catgccgccc 

1741 agaaggtgtc ggccgtttcc tccggtccag ctgctgcagc acacaccttg ctaccgcacc 

1801 gcaggcccag aactaggctc aagaagaaag aagtgtactc tcacgactgg ctaagacttg 

1861 ctggactgac acctatggct ggaagatgac ttgttttgct ccatgtctcc tcattcctac 

1921 acctattttc tgctgcagga tgaggctagg gttagcattc taga 



WASPIP cDNA sequence (SEQ ID NO: 10) 

NM 003387 Homo sapiens Wiskott-Aldrich syndrome protein interacting protein (WASPIP), mRNA 





tagaagacag 


caggggaact 


cgagaagttg 


gttgttttca 


gcagattaaa 


acaatacaga 


61 














121 


acccccgccg 


cccccgacgt 


ttgcactggc 


caatacagag 


aagcctacct 


tgaataagac 


181 


agagcaggct 


gggagaaatg 


ctctcctttc 


Lgatatcagc 


aaagggaaga 


aactaaagaa 


241 


gacggtcacc 


aatgacagaa 


gtgcaccaat 


actggacaaa 


cctaaaggag 


ctggtgctgg 


301 


aggcggtggt 


ggtggctttg 


gtggaggcgg 


cggatttggc 


ggaggaggtg 


gtggcggagg 


361 


cggtggaagt 


tttggagggg 


gcggacctcc 


aggtctggga 


ggattgttcc 


aggctggaat 


421 


gccgaagctg 


agatccacgg 


ccaacaggga 


LaatgaL Let 


ggaggaagoc: 


gaccaccatt 


481 


gttgccaccg 


ggaggaagat 


ccacatctgc 


gaaacccttt 


tcacccccaa 


gtggcccagg 


54 1 


gaggtttcct 


gtgccttctc 


caggccacag 


aagtggtccc 


ccagagcctc 


agaggaaccg 


601 


aatgccgccc 


ccaaggcccg 


acgtgggctc 


aaagectgat 


agcattcctc 


ctccagtacc 


661 


tagtactcca 


agacccattc 


aatcaagtcc 


gcacaaccgg 


gggtccccac 


cagtgcccgg 


721 


aggccccagg 


cagcccagcc 


ccgggcccac 


tcctccccct 


ttccctggaa 


accgcggcac 


781 


tgctttggga 


ggaggctcaa 


tacgtcagtc 


ccccttgagc 


tcctcctcgc 


ccttctccaa 


841 




ctgccgccta 




ggccttggat 


gacaaacccc 


ctccaccacc 


901 


tcctccagtg 


ggcaacaggc 




cagggaagcg 


gttccccctc 


ctcctcctca 


961 


gaacaacaag 


cctccagtgc 




gcggccttcg 


gcctcctcac 


aggccccacc 


1021 


tccgccgcca 


cctcccagca 


ggcccgggcc 




cctccaagtt 


ccagcggcaa 


1081 


tgacgaaacc 


ccaagactcc 


cacagcggaa 


tctgtccctc 


agttcgtcca 


cgcccccgtt 


1141 


accttcgcca 


ggacgttcag 




tcccccgccc 


agtgagagac 




1201 


agtgagggac 


ccgccaggcc 


gatcaggccc 




cctcctccag 


taagcagaaa 


1261 


cggcagcaca 


tctcgggccc 


tgcctgctac 


ccctcagttg 


ccatccagga 


gtggagtaga 


1321 


cagtcccagg 


agtggaccca 


ggcctcccct 


tcctcctgat 


aggeccagtg 


ctggggcacc 


1381 


tcccccacct 




catctattag 


aaatggcttc 


caagactctc 


catgtgaaga 


1441 


tgagtgggaa 


agcagattct 


acttccatcc 


gatttccgat 


ttgccacctc 


cagagecata 


1501 


tgtacaaacg 


accaaaagtt 


atcccagcaa 


actggcaaga 


aacgaaagee 


ggagtggatc 


1561 


caaccgaaga 


gaaaggggtg 


ctccaccact 


ccctcccatc 


ccgaggtgat 


ctttgcctgc 


1621 


tcttctctac 


ccaagctcaa 


gagctgcttc 


tgttgctatc 


taagaactgc 


ataccctcct 


1681 




tcccttgtgc 


ctcatgtatg 


ggcaggagga 


aaggtgggag 


ggggagtggg 


1741 


aatatgcgtg 


tgtgggtggg 


aatcggtaag 


aaatgeaect 


agcttttcat 


attgtgttta 


1801 


ttctccaggc 




ttcagctgca 


gcctgcctgt 


getggctget 


ggggtcgata 


1861 


ggcttttgtc 


gtaataggca 


gagatgactt 


gcatcccagc 


tttccaccaa 




1921 


acattcactg 


cttatttgtt 


acagactgta 




tccctgagag 




1981 




ttcgcatgct 


tggcctcctc 


tctgtttcta 


tgaaccacag 




2041 


caagctgctg 


agtaagggct 


cactggaaac 


ttgeagtcac 


aggatgtcca 


atctttggca 


2101 


gtccgagctt 


ggctctagga 


cagagctgtc 


caatagaaat 


ataatgtgag 


ccccatatac 


2161 


aatttttaca 


tttctaatat 


attttaaaca 


agtgaagtta 


atatgeatec 


aaaatatttc 


2221 


aacctgtaat 


caacataaaa 


ttttaatgag 


atattttata 


ttattttttg 


gtactgaatc 



305 



PATENT 

Docket 524593008800 



2281 


ttcaaaatcc 


agagtgtatt 


ttacacttac 


cgcacatctc 


cattcagact 


agtcacattt 


2341 


ttaagtgctc 


agtagccaca 


tgtggctggt 


ggctactgga 


ttagacagca 


cgagtctgga 


2401 


agatggaagc 


tagtgcagaa 


acctcttgtt 


taaaaaacaa 


aaaaggcaag 


atgggcttga 


2461 


gcgattcaag 


aggcaactaa 


aaataaaatt 


aggacccagc 


accttgtttg 


acacacagtt 


2521 


tgaccttcga 


ttttcctccc 


ttaacttccc 


tcttccctta 


atatctgtat 


acaagtgttg 


2581 


cttcaaagta 


ccaaggtcag 


aaattgattc 


agtacggttt 


actaaagtca 


tgtggaataa 


2641 


agccattgga 


aacaaatgga 


aagcctgtcg 


ggacttctgg 


gctcagaacc 


agctggctca 


2701 


cgcactccac 


ttgtcagctg 


gacttctgcc 


ttgtgaaatg 


gaagcagcct 


ttgttccttt 


2761 


ctggctgagc 


aagctcctga 


ggctgggaga 


gactaggaag 


gcttggtagg 


aggggaaaaa 


2821 


agtcaggaaa 


agatatcaaa 


tcagaaacat 


ggaagaagaa 


gggaaccgat 


ttgagttggt 


2881 


gggcaaaact 


ctaaaaatct 


aaatctgatg 


cttatgtaag 


ggttgagcga 


attagggaga 


2941 


ttgctagtgg 


aaattggagg 


gaatttgttt 


tgcatcattt 


gtctaggatc 


tatgcaaata 


3001 


tagctccact 


aaaggaccat 


agggaagagc 


cagccttgcc 


ttttcttata 


tgattttgtt 


3061 


tacaaaattt 


tactgggact 


tttaaatcta 


gctatagagt 


tgggaaaaaa 


tatttccact 


3121 


tagatatttt 


acatggtttt 


gtttaaaatt 


accattactt 


gttttttaaa 


aacacatgac 


3181 


cacatatgta 


tatgtatatc 


tacctaaaca 


ttgtatcatg 


gtttcagtat 


gttattcatg 


3241 


tattactggg 


agatgctacc 


aagaaaccaa 


cccaaagaaa 


attctgaaaa 


atacatttct 


3301 


atLtatagda 


taaatgtttc 


atttatataa 


aagcaaaaga 


acttagagtt 


ctaataaatg 


3361 


ggatgtctaa 


taaattatga 


agttactgat 


ttgaatatat 


tatattttta 


taacttcctt 


3421 


gccaaagtcc 


tgatttagta 


cattagagaa 


cctgtgtttc 


ctctctcctc 


taccattcat 


3481 


ctctcttcca 


tacagtcatt 


tgggcttttt 


actcaaagag 


aatcaagaaa 


taataaggta 


3541 


taacaagctt 


ggcaaagtgt 


tggcttttta 


aaaaaaaatt 


tttttaatct 


ctagcagttt 


3601 


ggtaatttag 


cagcatcatt 


tatttgggat 


tcttttatct 


gatttcaaca 


gtgaaaaaca 


3661 


tccctatgat 


aaagcctaat 


gacccatttc 


acaaaagatg 


gaatttgccc 


ttcctagaaa 


3721 


atatgacgga 


gaaaagtctg 


actcagagaa 


agtgagtctg 


aattttataa 


ggggtagtaa 


3781 


gaattggaca 


attcctttgc 


atatctgaac 


ttggcaggta 


ccgttctaaa 


tctgaaacag 


3841 


ggtgatagct 


caaagttgcc 


attcatccag 


aatagattgt 


tttagaatgt 


agtgtttaag 


3901 


tgactgtttc 


attaatacac 


ctacaccctt 


tctttgaaag 


tttgcaacct 


aattgcatct 


3961 


aaaactatga 


ataagttctg 


tggtaaaaLc 


Ltaaactatg 


gaaaattaca 




4021 


tttcttccct 


gaaatcagag 


cttacatgtg 


tgttttttta 


taacattttc 


agataaatgt 


4081 


attcaacatg 


taatacagta 


ttttaacatt 


cacctcttat 


tttatattga 




4141 


agtattaaaa 


ctcagtgttc 


agtatttatt 


tcactatgca 


ttttatttag 




4201 


gagaaatgtt 




gtgccttact 






actttttttt 


4261 


atgtctaagt 


agtagattat 


ttgcatattt 


qtaaaaactg 


ttaggtcttt 


atattttaaa 


4321 


gtgtaatacc 


agttttgtta 


ttttagtagc 


agaaatggga 


tgattgttaa 


agttccccaa 


4381 


aaatgttggc 


atgaaattaa 


tttttccctc 


cttatagtca 


aggaccgtag 


aggaagaaaa 


4441 


actttttttt 




actatgtaaa 




ttgctatctg 


tgtcatcagg 


4501 


atagtgtaag 


tggtagggta 


gagactaccc 


tagacatctg 


catctttgta 


agttagccag 


4561 


acaataaaga 


aaagcagaat 


gaaaaaaaaa 


aaaaaaaaaa 


aaaaa 





BVES cDNA sequence 1 (SEP ID NO: 111 

NM 007073 Homo sapiens blood vessel epicardial substance (BVES), transcript variant A, mRNA 

1 tcaggcagcc ccagcgtccc cgggccctcg gccccaccga gtgccggctc ccgcgctctg 
61 cggcggcaag ccccttggaa ttttcaaaat gaattataca gagtccagcc cattgagaga 
121 atcaactgcc ataggtttta cacctgagtt agaaagtatc atacctgtgc cttccaataa 
181 gaccacttgt gaaaactgga gagagataca tcatctggtt tttcatgtag caaatatttg 
241 ttttgcagtt gggttggtta ttccaactac tcttcacctt catatgatat ttcttagggg 
301 aatgttaact ctaggatgta ccctttatat cgtctgggcc actctctacc gatgtgcctt 
361 ggatataatg atctggaact ctgtgttctt gggtgtcaac attttgcatc tgtcgtatct 
421 tttatacaag aagagaccgg taaagattga aaaggaactc agtggcatgt accggcgatt 
481 gtttgaacca ctccgtgtgc ctccagattt gttcagaaga ctaactggac agttttgcat 
541 gatccaaacc ttgaaaaagg gccaaactta tgctgcagag gataaaacct cagttgatga 
601 ccgtctgagt attctcttga agggaaaaat gaaggtctcc tatcgaggac attttctgca 
661 taacatttac ccctgtgcct ttatagattc tcctgaattt agatcaactc agatgcacaa 
721 aggtgaaaaa ttccaggtca ccattattgc agatgataac tgcagatttt tatgctggtc 
781 aagagaaaga ttaacatact ttctggaatc agaacctttc ttgtatgaaa tctttaggta 
841 tcttattgga aaagacatca caaataagct ctactcattg aatgatccca ccttaaatga 
901 taaaaaagcc aaaaagctgg aacatcagct cagcctctgc acacagatct ccatgttgga 
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961 aatgaggaac agtatagcca gctccagtga cagtgacgac ggcttgcacc agtttcttcg 

1021 gggtacctcc agcatgtcct ctcttcatgt gtcatcccca caccagcgag cctctgccaa 

1081 gatgaaaccg atagaagaag gagcagaaga tgatgatgac gtttttgaac cggcatctcc 

1141 aaatacattg aaagtccatc agctgccttg atcagagaga gaattcaggt taccaagacg 

1201 gaaggtgtct tgaagagatc ctgaaaaata ccagcacttt ttcatggctt ttaggttatt 

1261 ctgctttagt gcatccagac tggtggagtc ggagggagga agtgaggaag ggtcaaggat 

1321 ggaagagttc tttcacttac cctttttatt agtcagcttt taaagtaatt gttttactga 

1381 gccttctgac tatgccttgt tctcttttga gatatatatt ttcacagtct tttctagata 

1441 tattattgtt ttaacttaac aaatcttagc aatctctcaa tgccttttca cttatttttt 

1501 tccaagttac gattcttttt ccccacagtc ttttttgttc catagcaatg aggttgtcca 

1561 tttgataatt ttaacaaaca atgtaagttt aaaattgagg ctaaggtaac atgaaaaagc 
1621 agggaatctc aaactttat 



BVES cDNA sequence 2 (SEP ID NO: 12) 

NM 147147 Homo sapiens blood vessel epicardial substance (BVES), transcript variant B, mRNA 



1 


agagcgccga 


tggctgggga 


cccgaggtcc 


gcgccaccca 


cccgcaacct 


ccttccccga 


61 


gcctttggga 


acgggttgtt 


ggccagacaa 


gtcccagaaa 


ctgcctgctt 


tgaagcatga 


121 


ataagtgcga 


aaagactctt 


agcaatgaat 


tttcaaaatg 




agtccagccc 


181 


attgagagaa 


tcaactgcca 


taggttttac 


acctgagtta 


gaaagtatca 


tacctgtgcc 


241 


ttccaataag 


accacttgtg 


aaaactggag 


agagatacat 


catctggttt 


ttcatgtagc 


301 


aaatatttgt 


tttgcagttg 


ggttggttat 


tccaactact 






361 


tcttagggga 


atgttaactc 


taggatgtac 


cctttatatc 


gtctgggcca 


ctctctaccg 


421 


atgtgccttg 


gatacaatga 


tctggaactc 


tgtgttcttg 


ggtgtcaaca 


ttttgcatct 


481 


gtcgtatctt 


ttatacaaga 


agagaccggt 


aaagattgaa 


aaggaactca 


gtggcatgta 


541 


ccggcgattg 


tttgaaccac 


tccgtgtgcc 


tccagatttg 


ttcagaagac 


taactggaca 


601 


gttttgcatg 


atccaaacct 


tgaaaaaggg 


ccaaacttat 


gctgcagagg 


ataaaacctc 


661 


agttgatgac 


cgtctgagta 


ttctcttgaa 


gggaaaaatg 


aaggtctcct 


atcgaggaca 


721 


ttttctgcat 


aacatttacc 


cctgtgcctt 


tatagattct 


cctgaattta 




781 


gatgcacaaa 


ggtgaaaaat 


tccaggtcac 


cattattgca 


gatgataact 


gcagattttt 


841 


atgctggtca 


agagaaagat 


taacatactt 


tctggaatca 


gaacctttct 


tgtatgaaat 


901 


ctttaggtat 




aagacatcac 


aaataagctc 


tactcattga 


atgatcccac 


961 


cttaaatgat 


aaaaaagcca 


aaaagctgga 


acatcagctc 


agcctctgca 


cacagatctc 


1021 


catgttggaa 


atgaggaaca 


gtatagccag 


ctccagtgac 


agtgacgacg 


gcttgcacca 


1081 


gtttcttcgg 


ggtacctcca 


gcatgtcctc 


tcttcatgtg 


tcatccccac 


accagcgagc 


1141 


ctctgccaag 


atgaaaccga 


tagaagaagg 


agcagaagat 


gatgatgacg 


tttttgaacc 


1201 


ggcatctcca 


aatacattga 


aagtccatca 


gctgccttga 


tcagagagag 




1261 


accaagacgg 


aaggtgtctt 


gaagagatcc 


tgaaaaatac 


cagcactttt 


tcatggcttt 


1321 


taggttattc 


tgctttagtg 


catccagact 


ggtggagtcg 


gagggaggaa 


gtgaggaagg 


1381 


gtcaaggatg 


gaagagttct 


ttcacttacc 


ctttttatta 


gtcagctttt 


aaagtaattg 


1441 


ttttactgag 


ccttctgact 


atgccttgtt 


ctcttttgag 


atatatattt 


tcacagtcaa 


1501 


aaaaaaaaaa 


aaaa 











PELI2 cDNA SEQUENCE (SEP ED NO: 13) 

NM 021255 Homo sapiens pellino homolog 2 (Drosophila) (PELI2), mRNA 

1 cagccacgac ggagcagcag cgggactggc cgccccgcgc ccccttcgcc gccgtgccct 

61 tccccggcgc gctcaccccg ttctcgggat gggattgtag cggcggcgcg gactcggcgg 

121 ggatcgcggc ggaggcggcg gcgtcggcgg cggcgtcggc ggccgagcgg ggctccatgt 

181 tttcccctgg ccaggaggaa cactgcgccc ccaataagga gccagtgaaa tacggggagc 

241 tggtggtgct cgggtacaat ggtgctttac ccaatggaga tagaggacgg aggaaaagta 

301 gatttgccct ctacaagcgg cccaaggcaa atggtgtcaa acccagcacc gtccatgtga 

361 tatccacgcc ccaggcatcc aaggctatca gctgcaaagg tcaacacagt atatcctaca 

421 ctttgtcaag gaatcagact gtggtggtgg agtacacaca tgataaggat acggatatgt 

481 ttcaggtggg cagatcaaca gaaagcccta tcgacttcgt tgtcacagac acgatttctg 

541 gcagccagaa cacggacgaa gcccagatca cacagagcac catatccagg ttcgcctgca 
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601 


ggatcgtgtg 


cgacaggaat 


gaaccttaca 


661 


cttccaaaaa 


catatttctt 


ggagaaaagg 


721 


tggatgggct 




ggcgtcctgg 


781 


agtcccagcc 


cggggtctgg 


cgcgagatct 


841 


aaaccaggtc 


ggcccagcaa 


cgaggaaagc 


901 


acggctccct 


cattgacctg 


tgtggggcca 


961 


ttcatactcc 


aactcagaag 


cacatagaag 


1021 


ctcagtgtcc 


tgtggggctc 


aacaccctgg 


1081 


tggaggagaa 


gcagccctgg 


gcatatctca 


1141 


ggggccatcg 


gagtgacacg 


gaggccaacg 


1201 


gcccctatgt 


gcctctctgg 


cttggctgtg 


1261 


caactcatgc 


tttcactccc 


tgtggacacg 


1321 


ctcagatccc 


gttgcctcat 


ggaactcatg 


1381 


cacagctggt 


tggggagcaa 


aactgcatca 


1441 


gcccttgaca 


gccatctacg 




1501 


ctagatttta 


cctttttgta 


atgctgttta 


1561 


agagagggga 


catggtgatg 


aaacatggca 


1621 


atgctcaaaa 


cagcagcgtc 


gtcattgaag 


1681 








1741 


tttttttttt 


gtaatcttgg 


acaagacttt 


1801 


tattcaaaag 


tgtgggctca 


tgaagttcac 


1861 


aagggcgcac 


agtgtctaga 


aatacttgat 


1921 


ggcggctctg 


tacagtgtga 


ctggtggaca 


1981 


ctggggcttt 


ttctgattta 


tttttctgac 




gggctttttt 


tttttttaac 


ttcagtggaa 


2101 


tgggacttca 


caaacaattt 


tccataactt 


2161 


tatgatttgc 


cccgatactc 


atcttgcacg 


2221 


cagctcttaa 


aaactcatta 


actgagggta 


2281 


tactaccatg 


tttatttgct 




2341 


actttttaaa 


accacttgag 


gtttcataaa 


2401 


aaagccaacc 




atataqtcat 


2461 


ccttcccttg 


cagcttaagg 




2521 


tttaagtggg 


atgattagat 


atacacaaca 


2581 




tttgagagag 


caaatgagtg 


2641 


ataggagctc 






2701 


tggcatcgat 


cgtatcactg 


ctcctagaag 


2761 




gagataaaat 


aagtatttat 


2821 


gcagatttgg 


gtgacttttt 


tttaaccttt 


2881 


gtactatatc 


catacttgaa 


ttggtttttt 


2941 


tattttcagt 


cgttctaacc 


tatttgaata 


3001 


actcttgatt 


gctgctgctt 


aatttgatgt 


3061 


aatatagctt 


tatttttcag 


tggagatcat 


3121 


tttgtttggg 


taaattttaa 


atggtgtgaa 


3181 


cttgctgtat 


tctgtatagc 


ttactctacc 


3241 


cttgcctaga 


ataatatatt 


gaatgccttt 


3301 


ttcgctgata 


gagtatgtct 


tttcagcctg 


3361 


gaggcactcg 


ttctcttttc 


ttgctgtatg 


3421 


cctaaaacca 


tcttgtaagc 




3481 


aagaaaaaaa 




cagagagtta 


3541 






tgcaacgtga 


3601 


gttggacacg 


tcccgtagtt 


gggcatatgt 


3661 






aatt tgggaa 


3721 


gtgaaccgcc 


ctccatgggc 


tccacatctt 


3781 


caccctgcct 


aaggaactgc 


agagaggtgg 


3841 


ttggccactt 


gtaggaagat 


ccctttacaa 


3901 


ttgagttagt 


ttgtgaaaat 


aaagaactct 


3961 


agaaaagtaa 


tttctccaag 


gtcacttctt 


4021 


tagccccact 


cccccatgtg 


tatacacaag 


4081 


tgactctaat 


gccttttgca 


agtagctttc 


4141 


atagaaatat 


ttttcagttg 


tttatgtcgt 


4201 


ggagtacaac 


tctgagtatt 


tttctagtcc 


4261 


ggtcatgcat 


gctgcaactc 


tcaacatttc 


4321 


gctacagttc 


accctgcaga 


gtattaaggt 


4381 


aaaagaatta 


aaatctgtta 


atataaatag 



cagcacggat attcgccgcc ggatttgact 
cagcaaagtg gaaaaacccc gacggccaca 
tgatgcatcc acgagggggc ttcaccgagg 
ctgtctgtgg agatgtgtac accttgcgag 
tggtggaaag tgagaccaac gtcctgcagg 
ctctcctctg gagaacagca gatgggcttt 
ccctccggca ggagattaac gccgcccggc 
ccttccccag catcaacagg aaagaggtgg 
gttgtggcca cgtgcacggg taccacaact 
agagggagtg tcccatgtgc aggactgtgg 
aggcaggatt ttatgtagac gcaggaccgc 
tgtgctcgga gaagtctgca aaatactggt 
catttcacgc tgcttgccct ttctgtgcta 
aattaatttt ccaaggtcca attgactgac 
caggttactg tgaagatttt gccactaact 
tcagaggagg gtgacagggg ctggaaataa 
ggagtgtaac agataccagt ggtgtgttgc 
tctgcttgat ccaaccataa tatctttgta 
ttttaacctt gggtttttaa ccaagttttt 
aaatcatatt ttacagatgt agaagaaatt 
ttcagtgcag tgtggtgtag gtgttacgcg 
cgtggctcaa acctgaccag acagcagagg 
gatggcctta ggcacaggtg gttttgaaat 
ttgttggggg agagaatatt cataacttgt 
tttactttag atattcattc atcaaataca 
tttagcctgt cttttgttat ttctgcctaa 
gccagaactg tttggttgat taaaatacat 
attacagtag tagacatggt ctgggtacta 
agatttaaga atgattaaaa ataagctttt 
gcttggggtt tttttttttc ctttgttaag 
tgttgtgcac tcccttttca ccatctgtca 
gttttgaaaa tgtttgcgaa tcaaactaaa 
ccaagtggta catctgcaga gataattcaa 
tttgctgagg aataattaaa tgagaatttc 
tttcattttg attaataatt cttggatgct 
gtaaagatcc tttaggacat gagactggta 
ttaaactaat gttctcttaa tttgaccatt 
gtacatatac gtaatttata tgattctaat 
cgtattttgc ctactggcaa atattttgcc 
cgcttttcct taaagtgata cgataatatt 
aatatgttta aagttcagcc tctcagtttt 
tgtttaggat gagacatttt tggttttggt 
aatcgatgac aacagtcctc ttacagatag 
tgcagacaga aaatgaaaga aaaaaatgga 
tgatttagcc agagtctctg atgattagct 
taattctttg ggccccaaag aatgacaaag 
cctagaaagt ggttgaagga ttcttgatgc 
tgcatccaga aaggccagat tttacctacc 
ggtatatcat aattttccat ttcaagtcct 
catatccccc aaaatgaagt taccttccaa 
ctaactaaaa gtttctgact tttagtaaat 
ataatttcca agctcttgga aggggtaaca 
ttcctttggc ttccaaagtc aggtcccgcc 
caaatcagca aaaaggacac caggctcttc 
ttttgactaa ggagattttt tttttcacag 
gtagctcacc aaggtggaga aacgcaattc 
tttttatgtc ttgccatcac tttaaaggac 
gaaattgcag accaattagt tgtcttggcc 
cagaagtaaa agtcccagtg atgtattccc 
ttactacaaa aaaaaagatt cagagtggat 
ggaatttttt attaataatc ggtgctgccg 
ccttatttgg ttcagctttt agcaaaaagg 
ttctggattt ttttctccca actgtggccc 
agaacatatt tatcattcct cgatagttaa 
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4441 


ttatagactt 


tggtaccttt 


gtgcctcagg 


gaagccacgt 


gatataactg 


gttatagaat 


4501 


ttcagggtta 


gggtttaaag 


aaaggagaaa 


gccattggaa 


aaatgatggg 




4561 


gagactaatg 


aatctggatg 


cagaaatatg 




gcataaacat 


gattgtagta 


4621 


gaatttattt 


tccagtacca 




tattttaagt 






4681 


gaaacttgag 


gagaactctt 


tagttcataa 


agcttcaatg 


tctttttttt 


tttttttcat 


4741 


ggaaaaactc 


aaacctctgt 


tatttgggag 


ctcagtattg 


tgtggacact 


tacgagagtt 


4801 


ttctgcttaa 


ttgaagtgta 


atataggttg 


tagaattgtt 


acctgcagtt 


ctatggtttt 


4861 


gtttcacttc 


ttttcttttt 


taaagccatt 


ctgttctttg 


gatgtgcttg 


aaagggtgtg 


4921 


tgattacacc 


attgttaatg 


ctgggtaaaa 


actatcttct 


tgcagccttg 


cctcataaca 


4981 


gtggaatttc 


tgatagacaa 


accacaggac 


tttgatttta 


agccaaatcc 


atctccatcc 


5041 


ctttactgtc 


aatcttctgt 


cccagtagtt 


tagcctttgt 


ggcttaggtt 


atgatgcgcc 


5101 


tccttctgtg 


cgaccaatga 


gacgacttca 


gcatcttttt 


aaaataatct 


aagcatcatt 


5161 


gaagcagtaa 




aggttcagta 


ttttcttttt 


agtataactt 




5221 




ttgccctcat 


gaagaatccc 


tagaggaaga 




aagtattttc 


5281 


cagttttgct 


tgacagtttc 


taaacaaaca 


aaaataaact 


caatgaaagg 


aaagatgttt 


5341 


ctttttagct 


gagatgacag 


attgcttctc 


tgtattaaat 


agtctagaag 


ttaaggggat 


5401 


ggtcacattt 


accatgtatt 


gtgttattag 


cagttaaatt 


ttatgaatat 


gtttgtaaaa 


5461 


ttgttgtttt 


atatttcatg 


tcaaattgaa 


aagtttattt 


cttcactatt 


gtacctgtgg 


5521 


aaatacaagc 


cattttacag 


gaaaaaatct 


tcaaaaacta 


ttaaatggat 


atcagcctga 


5581 


aaaaaaaaaa 


aaaaaag 











LOXL1 cDNA sequence (SEQ ID NO: 14) 

NM_005576 Homo sapiens lysyl oxidase-like 1 (LOXL1), mRNA 

1 gccagccgag cggccagcca gtgcggggct ggccatgtaa ggcccacagg cggtcctgcc 

61 cgcccggtgc cctgcggaga gcctcgtgca gccctgggca ccgcccctgc cctgccctga 

121 ccccttggcc ttgaaatgct gtcatcggag gagccgtccc gctcgggaca aggccagcat 

181 ggacaaagct agagctgggg caagcaagga gccttcctgt cctcgaggcc gtgggaagag 

241 aagcacgccc agggggccac tcctgagagc ctctctgtcc accaggcctc tgcagagggg 

301 tcaccatggc tctggcccga ggcagccggc agctgggggc cctggtgtgg ggcgcctgcc 

361 tgtgcgtgct ggtgcacggg cagcaggcgc agcccgggca gggctcggac cccgcccgct 

421 ggcggcagct gatccagtgg gagaacaacg ggcaggtgta cagcttgctc aactcgggct 

481 cagagtacgt gccggccgga cctcagcgct ccgagagtag ctcccgggtg ctgctggccg 

541 gcgcgcccca ggcccagcag cggcgcagcc acgggagccc ccggcgtcgg caggcgccgt 

601 ccctgcccct gccggggcgc gtgggctcgg acaccgtgcg cggccaggcg cggcacccat 

661 tcggctttgg ccaggtgccc gacaactggc gcgaggtggc cgtcggggac agcacgggca 

721 tggccctggc ccgcacctcc gtctcccagc aacggcacgg gggctccgcc tcctcggtct 

781 cggcttcggc cttcgccagc acctaccgcc agcagccctc ctacccgcag cagttcccct 

841 acccgcaggc gcccttcgtc agccagtacg agaactacga ccccgcgtcg cggacctacg 

901 accagggttt cgtgtactac cggcccgcgg gcggcggcgt gggcgcgggg gcggcggccg 

961 tggcctcggc gggggtcatc tacccctacc agccccgggc gcgctacgag gagtacggcg 

1021 gcggcgaaga gctgcccgag tacccgcctc agggcttcta cccggccccc gagaggccct 

1081 acgtgccgcc gccgccgccg ccccccgacg gcctggaccg ccgctactcg cacagtctgt 

1141 acagcgaggg cacccccggc ttcgagcagg cctaccctga ccccggtccc gaggcggcgc 

1201 aggcccatgg cggagaccca cgcctgggct ggtacccgcc ctacgccaac ccgccgcccg 

1261 aggcgtacgg gccgccgcgc gcgctggagc cgccctacct gccggtgcgc agctccgaca 

1321 cgcccccgcc gggtggggag cggaacggcg cgcagcaggg ccgcctcagc gtaggcagcg 

1381 tgtaccggcc caaccagaac ggccgcggtc tccctgactt ggtcccagac cccaactatg 

1441 tgcaagcatc cacttatgtg cagagagccc acctgtactc cctgcgctgt gctgcggagg 

1501 agaagtgtct ggccagcaca gcctatgccc ctgaggccac cgactacgat gtgcgggtgc 

1561 tactgcgctt cccccagcgc gtgaagaacc agggcacagc agacttcctc cccaaccggc 

1621 cacggcacac ctgggagtgg cacagctgcc accagcatta ccacagcatg gacgagttca 

1681 gccactacga cctactggat gcagccacag gcaagaaggt ggccgagggc cacaaggcca 

1741 gtttctgcct ggaggacagc acctgtgact tcggcaacct caagcgctat gcatgcacct 

1801 ctcataccca gggcctgagc ccaggctgct atgacaccta caatgcggac atcgactgcc 

1861 agtggatcga cataaccgac gtgcagcctg ggaactacat cctcaaggtg cacgtgaacc 

1921 caaagtatat tgttttggag tctgacttca ccaacaacgt ggtgagatgc aacattcact 

1981 acacaggtcg ctacgtttct gcaacaaact gcaaaattgt ccaatcctga tctccgggag 

2041 ggacagatgg ccaatctctc cccttccaaa gcaggccctg ctccccgggc agcctcccgc 
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2101 cgaggggccc agcccccaac ccacaggcag 

2161 gagcgaacgt ggatgaaaac cacagggatt 

2221 ttttctctac agtgttgttt tgttgttgtt 

2281 acagagctag attgcccagg tctgggctga 



ggaggggcat ccctccctgc cggcctcagg 
ccggatgcca gaccccattt tatacttcac 
ggtttttatt ttttatactt tggccatacc 
ataaaacaag gtttttct 
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CASPR4 cDNA sequence 1 (SEP ID NO: 151 



NM 033401 Homo sapiens cell recognition protein CASPR4 (CASPR4), transcript variant 1, mRNA 



1 


tatataattt 


tatgattttt 


aaagtatttt 


61 


tctcattgaa 


cttactagac 


ttctagtaag 


121 


tcttagatcc 


tagtttttga 


tgttgttgtt 


181 


cacgaaagcc 


tcagcactaa 


ctaaccctaa 


241 


tgatgatcct 


cttgtgtctg 


ccttgcctca 


301 


cagcagtcat 


ggtcctggat 


ttgcaaggct 


361 


tccacttgtg 


tctaacaaat 


accagtggtt 


421 


caccgctgtg 


gccactcaag 


ggggatatgg 


481 


gatgttcagt 


gatagtggct 


ggaactggaa 


541 








601 


agccagattt 


ctgcgcttca 


tccctttgga 


661 


aatcgaagtg 


ttcggatgtg 


catacagatc 


721 








781 




atgcagagtg 


atqqqattct 


841 


catcacactg 




gagcaagact 


901 


actgccttcc 


acttccaccc 


tggtcaatct 


961 


ttggcattca 


gtgctcatcc 




1021 


caggcatcat 


ttccatgcac 


ggggagaatt 


1081 


ctttggaggg 


attccagcac 


ctggaaaatc 


1141 


atgtttagaa 


aatctctatt 


ataatggagt 


1201 


accacagatc 


attgctatgg 


gaaatgtgtc 


1261 


cgtgactttt 


ctgagctcca 




1321 


ggtttctgcc 


acttttcaat 


ttcqaacttg 


1381 


acttcagctg 


atttcagggg 


gtatcctcct 


1441 


tctctaccag 


ccaggaaaat 


tacccagtga 


1501 


gcagtggcat 


tctgtctctt 


tatctgctaa 


1561 


ccaga tgqct 


tctgctgctc 




1621 




ggttgtcctg 


acaaaaqctt 


1681 


atttcaggga 




tcatttctat 


1741 


tcagcagggg 


tcccttggga 


acttcagtga 


1801 


caggtgtttg 




gtgaacacgg 


1861 




tgtaccaaca 


ctggt tacag 


1921 


gcagtcatgt 


gaagcctata 


agcacagagg 


1981 


agatggaagt 


ggtcccctgg 


aaccatttct 


2041 


gaccatcata 


cagcacaacg 


gctctgactt 


2101 


cccatatgct 


gggtttttcg 


agtatgtggc 


2161 


ccgtgcagag 


cactgtgaac 


aggagtttac 


2221 


taagcaagat 


ggaacccctc 


tgagttggtg 


2281 


ctggggaggt 


tcttcgcctg 




2341 


tgattctcag 




attgtgatgc 


2401 


attgcttgct 


tataaagaac 




2461 


actgcattca 


gaagcagctt 


ataaactggg 


2521 


ttggaattca 


gcttcctttg 


ataccgaggc 


2581 


agaacttagc 


gcggatgtat 


ctttcttttt 


2641 


agagaacttg 


gggattgctg 




2701 


tttttcattt 


gatgtgggga 


atgggccttt 


2761 


caacgacaac 


cagtggcacc 


atgtgagggt 


2821 


agtggatcag 


ctgacaccaa 


agacacagcc 


2881 


gctcaacagt 


cagctcttcg 


tgggtggaac 


2941 


cattcggtct 


ctgcagttga 


atgggatgac 


3001 


tccagaagtg 


cagccaggtt 


gtaggggaca 


3061 


tggagggaaa 


tgcagagaaa 


gacccattgg 


3121 


cacagggcca 


ttctgctcaa 


atgagatttc 


3181 


atacaatttt 


caagaaaatt 


atcttttaag 


3241 


tcatggtgat 


atgaagctga 


gcagagaaat 


3301 


accaagcttg 


ctgctttttg 


tgagctcctt 


3361 


caaaaatgga 


agtttgcaga 


tcaggtacaa 


3421 


taactttgat 


tttaaaaaca 


tggctgatgg 



catattctcc tgtctttaag ttttttcttt 
ccctggaagt agtaggcata tttttagaga 
ttacttgttg gttgttttgt ctattgattc 
cgtggcattg ttcctcctgg cagatgactg 
ggcatccttc agcagttctt ccgagctctc 
gaatagaaga gatggagctg gtggctggtc 
gcagattgac cttggagaga gaatggaggt 
tagctccaac tgggtgacca gctacctcct 
acaatatcgc caagaggaca gcatctgggg 
tgtgtactat agactccagc cttctatcaa 
atggaacccc aagggcagaa ttggaatgcg 
agaagtggtt gatcttgatg gaaaaagttc 
gagcccaata aaagacatta tttctttgaa 
actccacagg gaagggccaa atggagatca 
ctttttactt attaattcag gtgaagctaa 
caccctgggc agcctgctag atgatcagca 
caaacaagtc aacttcacag tggacgaaca 
caatctcatg aatcttgatt atgagatcag 
agtgtcattc ccacatagaa attttcatgg 
ggatatcatt gatttggcca agcagcaaaa 
attttcttgt tcacaaccac aatctatgcc 
agcactgcca gacttctctg gagaggagga 
gaataaggca gggcttctgc tgttcagtga 
ctttctgagt gatggaaaac ttaagtcgaa 
catcacagca ggtgtcgaat taaatgatgg 
aaagaatcac ttgagtgtgg cggtggacgg 
gcctgagcag atttattcgg gtggcaccta 
tggatccaaa tgtaaaagtc cacttggtgg 
cagcggcaaa gtggtagatc tgatttcagt 
ccttcagata gactcatgtg gcatctcaga 
tggggagtgt tcccagtcct ggagcacctt 
aggagctact tgccataact ctatctatga 
aaatacttca gggttttact atatagattc 
tctatattgc aatatgaccg aaactgcatg 
aacaagagtc agaaatacta atccagagaa 
cagcatggag caacttcagg ccactattaa 
ttattactgc aagaagtcac ggctggtcaa 
ggtaggaaga accaatgaaa cgcaaaccta 
atgtacttgt ggattagagg gaaactgcat 
tgaccggaat gaatggacca atgacactgg 
aactaagatc gtgattacag acacaggccg 
gcctctgctc tgccggggag acagatcatt 
ttcatatctt cattttccta ccttccacgg 
taagacaaca gcttcatctg gggtattttt 
gatagagctt cgctctccga cagtagtgac 
tgaaatctca gtgcagtcac ccacccactt 
tgaaaggaac atgaaggagg cctcccttca 
cgcccccgct gatgggcatg tcctgttaca 
ggccaccaga cagagaggct ttctgggctg 
cctggatttg gaagaaagag cccaggtgac 
ttgcagcagc tatgggaagt tatgccgcaa 
gttcttttgt gactgcactt tctctgcata 
tgcatatttt ggatctggct catccgtgat 
taaaaactcc agctcccacg ctgcttcatt 
gatcaaattt agtttccgaa caacacgaac 
ttacaaagaa tacctttctg tgatcattgc 
gttaaataaa tatcaagagc ctgatgttgt 
acaacttcac cacataatga ttaacagaga 
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3481 agaaggagtg gtctttatag agattgacga taatagaagg agacaagttc acctgtcatc 

3541 aggcacagaa ttcagtgcag tcaaatctct ggtattgggc aggattttag aacacagtga 

3601 tgtggaccag gagactgcac tggcaggtgc gcagggcttc acaggctgcc tctctgcagt 

3661 gcagctcagc cacgtggccc ctctgaaggc agctctgcac cccagccacc cagaccctgt 

3721 cactgttaca ggacacgtga ccgagtccag ctgtatggcc cagcctggca ctgatgccac 

3781 atcaagggaa aggacacact cgtttgcaga tcattctgga acaatagatg acagagagcc 

3841 ccttgctaat gcaatcaaaa gtgactctgc agtaattgga ggtctgatag ctgttgtgat 

3901 ttttatcttg ctttgcatca ctgccatagc tgttcgcatt tatcagcaga aaaggttata 

3961 taaaagaagt gaggcaaaaa ggtcagagaa tgtagacagt gctgaggctg ttctgaaaag 

4 021 tgagcttaat atacaaaatg cagtcaatga aaatcagaaa gagtacttct tctgattggc 

4081 agctatgatt taacataaaa ttatgatagt ttgttttaat agccaggggt tctcaatgga 

4141 aaaacgaatg ctcttacact gaatgtacag gcagtgggct tgcagcactg ccatcttgcc 

4201 atgtacaggc ttggggtggc tccaggaagc ctcgtccagt gatatatttc tcatagcatt 

4261 cattctatgg aacaagaaat tagatattgc tgttaatttt caactgttct ggtatgatct 

4321 aaaacaagtt taacctgctt aatggctaca gtttttacat gtgaaaactg tagccttggt 

4381 ctcttaacca tgtaatacat aagttttgtt agaggtaaaa attaaatttg gactataatg 

4441 tccttgcttt atttg 



CASPR4 cDNA sequence 2 (SEP ID NO: 16) 

NM_1 38994 Homo sapiens cell recognition protein CASPR4 (CASPR4), transcript variant 2, mRNA 

1 ctcattttct cttgcagccg ccatgattct gaggccttcc cagctatgtg gaactatgac 
61 tgtgatgatc ctcttgtgtc tgccttgcct caggcatcct tcagcagttc ttccgagctc 
121 tccagcagtc atggtcctgg atttgcaagg ctgaatagaa gagatggagc tggtggctgg 
181 tctccacttg tgtctaacaa ataccagtgg ttgcagattg accttggaga gagaatggag 
241 gtcaccgctg tggccactca agggggatat ggtagctcca actgggtgac cagctacctc 
301 ctgatgttca gtgatagtgg ctggaactgg aaacaatatc gccaagagga cagcatctgg 
361 ggtttttcag gaaatgcaaa tgcagacagt gttgtgtact atagactcca gccttctatc 
421 aaagccagat ttctgcgctt catccctttg gaatggaacc ccaagggcag aattggaatg 
481 cgaatcgaag tgttcggatg tgcatacaga tcagaagtgg ttgatcttga tggaaaaagt 
541 tcccttctct acagatttga tcaaaaatcc ctgagcccaa taaaagacat tatttctttg 
601 aaattcaaaa ccatgcagag tgatgggatt ctactccaca gggaagggcc aaatggagat 
661 cacatcacac tgcaattaag aagagcaaga ctctttttac ttattaattc aggtgaagct 
721 aaactgcctt ccacttccac cctggtcaat ctcaccctgg gcagcctgct agatgatcag 
781 cattggcatt cagtgctcat ccagcgtttg ggcaaacaag tcaacttcac agtggacgaa 
841 cacaggcatc atttccatgc acggggagaa ttcaatctca tgaatcttga ttatgagatc 
901 agctttggag ggattccagc acctggaaaa tcagtgtcat tcccacatag aaattttcat 
961 ggatgtttag aaaatctcta ttataatgga gtggatatca ttgatttggc caagcagcaa 
1021 aaaccacaga tcattgctat gggaaatgtg tcattttctt gttcacaacc acaatctatg 
1081 cccgtgactt ttctgagctc caggagttat ttagcactgc cagacttctc tggagaggag 
1141 gaggtttctg ccacttttca atttcgaact tggaataagg cagggcttct gctgttcagt 
1201 gaacttcagc tgatttcagg gggtatcctc ctctttctga gtgatggaaa acttaagtcg 
1261 aatctctacc agccaggaaa attacccagt gacatcacag caggtgtcga attaaatgat 
1321 gggcagtggc attctgtctc tttatctgct aaaaagaatc acttgagtgt ggcggtggac 
1381 ggccagatgg cttctgctgc tcctctgctg gggcctgagc agatttattc gggtggcacc 
1441 tattattttg gaggttgtcc tgacaaaagc tttggatcca aatgtaaaag tccacttggt 
1501 ggatttcagg gatgtatgag gctcatttct atcagcggca aagtggtaga tctgatttca 
1561 gttcagcagg ggtcccttgg gaacttcagt gaccttcaga tagactcatg tggcatctca 
1621 gacaggtgtt tgcccaacta ttgtgaacac ggtggggagt gttcccagtc ctggagcacc 
1681 tttcattgta actgtaccaa cactggttac agaggagcta cttgccataa ctctatctat 
1741 gagcagtcat gtgaagccta taagcacaga ggaaatactt cagggtttta ctatatagat 
1801 tcagatggaa gtggtcccct ggaaccattt cttctatatt gcaatatgac cgaaactgca 
1861 tggaccatca tacagcacaa cggctctgac ttaacaagag tcagaaatac taatccagag 
1921 aacccatatg ctgggttttt cgagtatgtg gccagcatgg agcaacttca ggccactatt 
1981 aaccgtgcag agcactgtga acaggagttt acttattact gcaagaagtc acggctggtc 
2041 aataagcaag atggaacccc tctgagttgg tgggtaggaa gaaccaatga aacgcaaacc 
2101 tactggggag gttcttcgcc tgatcttcaa aaatgtactt gtggattaga gggaaactgc 
2161 attgattctc agtattactg caattgtgat gctgaccgga atgaatggtg atttccatac 
2221 gatttcttta tgcaagaaaa agttcattta aaaaaattaa tcactcaaag tatgtatagc 
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2281 tagccagata ctgaacaagt tagtgcaatg aagtaattaa ataaaggttt gttttaatg 



GPR50 cDNA sequence TSEO ID NO: 1 7> 

NM_004224 Homo sapiens G protein-coupled receptor 50 (GPR50), mRNA 





tgtttgctgt 


ctggacctgg 


ctgctgatcc 


tgagcctgct 


gggagatctt 


aacgatcccc 


z] 


aggagcaaca 


tggggcccac 


cctagcggtt 


cccaccccct 


atggctgtat 


tggctgtaag 




ctaccccagc 


cagaataccc 


accggctcta 


atcatcttta 


tgttctgcgc 


gatggttatc 


1ST 


accatcgttg 


tagacctaat 


cggcaactcc 


atggtcattt 


tggctgtgac 


gaagaacaag 




aagctccgga 


attctggcaa 


catcttcgtg 


gtcagtctct 


ctgtggccga 


tatgctggtg 




gccatctacc 


catacccttt 


gatgctgcat 


gccatgtcca 


ttgggggctg 


ggatctgagc 


Ao\ 


cagttacagt 


gccagatggt 


cgggttcatc 


acagggctga 


gtgtggtcgg 


ctccatcttc 




aacatcgtgg 


caatcgctat 


caaccgttac 


tgctacatct 


gccacagcct 


ccagtacgaa 




cggatcttca 


gtgtgcgcaa 


tacctgcatc 


tacctggtca 


tcacctggat 


ca t ga c eg tc 




c tggctgtcc 


tgcccaacat 


gtacattggc 


accatcgagt 


acgatcctcg 


cacctacacc 


™; 


tigcatcttca 


actatctgaa 


caaccctgtc 


ttcactgtta 


ccatcgtctg 


catccacttc 




gtcctccctc 


tcctcatcgt 


gggtttctgc 


tacgtgagga 


tctggaccaa 


agtgctggcg 


721 












caattttcta 


781 


accatgtttg 


tgatcttcct 


cctctttgca 


gtgtgctggt 


gccctatcaa 


cgtgctcact 


841 


gtcttggtgg 


ctgtcagtcc 


gaaggagatg 


gcaggcaaga 




gctttatctt 


901 


gcagcctact 


tcatagccta 




tgcctcaacg 


ctgtgatcta 


cgggctcctc 


961 


aatgagaatt 


tccgaagaga 


atactggacc 


atcttccatg 


ctatgcggca 




1021 


ttcttccctg 


gcctcatcag 


tgatattcgt 


gagatgcagg 


aggcccgtac 


cctggcccgc 


1081 


gcccgtgccc 


atgctcgcga 


ccaagctcgt 




gtgcccatgc 


ctgtcctgct 


1141 


gtggaggaaa 


ccccgatgaa 


tgtccggaat 




ctggtgatgc 


tgcagctggc 


1201 


caccccgacc 


gtgcctctgg 




ccccattcca 


gatcctcctc 


tgcctatcgc 


1261 


aaatctgcct 




caagtctgtc 


tttagccact 


ccaaggctgc 


ctctggtcac 


1321 


ctcaagcctg 




ctccaagcct 


gcctctggtc 


accccaagtc 


tgccactgtc 


1381 


taccctaagc 


ctgcctctgt 


ccatttcaag 


ggtgactctg 


tccatttcaa 


gggtgactct 


1441 


gtccatttca 


agcctgactc 


tgttcatttc 


aagcctgctt 


ccagcaaccc 


caagcccatc 


1501 


actggccacc 


atgtctctqc 


tggcagccac 


tccaagtctg 


ccttcagtgc 


tgccaccagc 


1561 


caccctaaac 


ccatcaagcc 


agctaccagc 


catgctgagc 


ccaccactgc 


tgactatccc 


1621 


aagcctgcca 


ctaccagcca 


ccctaagccc 


gctgctgctg 


acaaccctga 


gctctctgcc 


1681 


tcccattgcc 


ccgagatccc 


tgccattgcc 


caccctgtgt 


ctgacgacag 


tgacctccct 


1741 


gagtcggcct 


ctagccctgc 


cgctgggccc 


accaagcctg 


ctgccagcca 


gctggagtct 


1801 


gacaccatcg 


ctgaccttcc 








tgattaccat 


1861 


gatgtcgtgg 


ttgttgatgt 


tgaagatgat 


cctgatgaaa 


tggctgtgtg 


aaaaatgetc 


1921 


tcgtaggtgg 


ccaggcagt 











[0289] Following are amino acid sequences for PADI2 (SEQ ID NO: 18), APOB (SEQ ID NO: 19), 
IL1RL2 (SEQ ED NO: 20), WASPIP (SEQ ID NO: 21), BVES (SEQ ID NO: 22), PELI2 (SEQ ID NO: 
23), LOXL1 (SEQ ID NO: 24), CASPR4 (SEQ ID NO: 25 and 26) and GPR50 (SEQ ID NO: 27). 

PADI2 amino acid sequence (SEP ID NO: 18) 

NP 031391 peptidyl arginine deiminase, type IT; protein argiriine deiminase [Homo sapiens] 

MLR£RTVRLQYGSRVEAVYVLGTYLWTDWSAAPAGAQTFSLK^SEHVWVEVVRDG 
EAEEVATNGKQRWLLSPSTTLRWMSQASTEASSDKVTVNYYDEEGSIPIDQAGLFLTAI 
EISLDVDADRDGWEKNNPKKASWTWGPEGQGAILLVNCDRETPWLPKEDCRDEKVY 
SKEDLKDMSQMILRTKGPDRLPAGYEIVLYISMSDSDKVGVFYVENPFFGQRYIHILGRR 
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KLYHWKYTGGSAELLFFVEGLCFPDEGFSGLVSIHVSLLEYMAQDIPLTPIFTDTVIFRI 

APWIMTPNILPPVSVFVCCMKDNYLFLKEVKNLVEKTNCELKVCFQYLNRGDRWIQDE 

IEFGYIEAPHKGFPWLDSPRDGNLKDFPVKELLGPDFGYVTREPLFESVTSLDSFGNLE 

VSPPVTVNGKTYPLGRILIGSSFPLSGGRRMTKWRDFLKAQQVQAPVELYSDWLTVGH 

VDEFMSFVPIPGTKKFLLLMASTSACYKLFREKQKDGHGEAIMFKGLGGMSSKRITINKI 

LSNESLVQENLYFQRCLDWNRDILKKELGLTEQDIIDLPALFKMDEDHRARAFFPNMVN 

MrVLDKDLGIPKPFGPQVEEECCLEMHVRGLLEPLGLECTFIDDISAYHKFLGEVHCGTN 

VRRKPFTFKWLHMVP 



APOB amino acid sequence fSEO ID NO: 19) 

NP 000375 apolipoprotein B precursor; apoB-100; apoB-48 [Homo sapiens] 

MDPPRPALLALLALPALLLLLLAGARAEEEMLENVSLVCPKDATRFKHLRKYTYNYEA 

ESSSGVPGTADSRSATRINCKVELEVPQLCSFILKTSQCTLKEVYGFNPEGKALLKKTKN 

SEEFAAAMSRYELKLAIPEGKQVFLYPEKDEPTYILNIKRGIISALLVPPETEEAKQVLFL 

DTVYGNCSTHFTVKTRKGNVATEISTERDLGQCDRFKPIRTGISPLALIKGMTRPLSTLIS 

SSQSCQYTLDAKRKHVAEAICKEQHLFLPFSYNNKYGMVAQVTQTLKLEDTPKINSRFF 

GEGTKKMGLAFESTKSTSPPKQAEAVLKTLQELKKLTISEQNIQRANLFNKLVTELRGLS 

DEAVTSLLPQLIEVSSPITLQALVQCGQPQCSTHILQWLKRVHANPLLIDWTYLVALIPE 

PSAQQLREIFNMARDQRSRATLYALSHAVNNYHKTNPTGTQELLDIANYLMEQIQDDC 

TGDEDYTYLILRVIGNMGQTMEQLTPELKSSILKCVQSTKPSLMIQKAAIQALRKMEPK 

DKDQEVLLQTFLDDASPGDKRLAAYLMLMRSPSQADINKIVQILPWEQNEQVKNFVAS 

HIANILNSEELDIQDLKKLVKEALKESQLPTVMDFRKFSRNYQLYKSVSLPSLDPASAKI 

EGNLIFDPNNYLPKESMLKTTLTAFGFASADLIEIGLEGKGFEPTLEALFGKQGFFPDSVN 

KALYWVNGQVPDGVSKVLVDHFGYTKDDKHEQDMVNGIMLSVEKJLIKDLKSKEVPE 

ARAYLRILGEELGFASLHDLQLLGKLLLMGARTLQGIPQMIGEVIRKGSKNDFFLHYIFM 

ENAFELPTGAGLQLQISSSGVIAPGAKAGVKLEVANMQAELVAKPSVSVEFVTNMGIIIP 

DFARSGVQMNTNFFHESGLEAHVALKAGKLKFIIPSPKRPVKLLSGGNTLHLVSTTKTE 

VIPPLIENRQSWSVCKQVFPGLNYCTSGAYSNASSTDSASYYPLTGDTRLELELRPTGE1E 

QYSVSATYELQREDRALVDTLKFVTQAEGAKQTEATMTFKYNRQSMTLSSEVQIPDFD 

VDLGTILRVNDESTEGKTSYRLTLDIQNKKITEVALMGHLSCDTKEERKIKGVISIPRLQA 

EARSEILAHWSPAKLLLQMDSSATAYGSTVSKRVAWHYDEEKIEFEWNTGTNVDTKK 

MTSNFPVDLSDYPKSLHMYANRLLDHRVPETDMTFRHVGSKLIVAMSSWLQKASGSLP 

YTQTLQDHLNSLKEFNLQNMGLPDFHIPENLFLKSDGRVKYTLNKNSLKIEIPLPFGGKS 

SRDLKMLETVRTPALHFKSVGFHLPSREFQVPTFTIPKLYQLQVPLLGVLDLSTNVYSNL 

YNWSASYSGGNTSTDHFSLRARYHMKADSWDLLSYNVQGSGETTYDHKNTFTLSCD 

GSLRHKFLDSNIKFSHVEKLGNNPVSKGLLIFDASSSWGPQMSASVHLDSKKKQHLFVK 

EVKIDGQFRVSSFYAKGTYGLSCQRDPNTGRLNGESNLRFNSSYLQGTNQITGRYEDGT 

LSLTSTSDLQSGIIKNTASLKYENYELTLKSDTNGKYKNFATSNKMDMTFSKQNALLRS 

EYQADYESLRFFSLLSGSLNSHGLELNADILGTDK1NSGAHKATLRIGQDGISTSATTNL 

KCSLLVLENELNAELGLSGASMKLTTNGRFREHNAKFSLDGKAALTELSLGSAYQAMI 

LGVDSKNIFNFKVSQEGLKLSNDMMGSYAEMKFDHTNSLNIAGLSLDFSSKLDNIYSSD 

KFYKQTVNLQLQPYSLVTTLNSDLKYNALDLTNNGKLRLEPLKLHVAGNLKGAYQNN 

EIKHr^AISSAALSASYKADTVAKVQGVEFSHRLNTDIAGLASAIDMSTNYNSDSLHFSN 
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VFRSVMAPFTMTIDAHTNGNGKLALWGEHTGQLYSKFLLKAEPLAFTFSHDYKGSTSH 

HLVSRKSISAALEHKVSALLTPAEQTGTWKLKTQFNNNEYSQDLDAYNTKDKIGVELT 

GRTLADLTLLDSPIKVPLLLSEPINIIDALEMRDAVEKPQEFTIVAFVKYDKNQDVHSINL 

PFFETLQEYFERNRQTirVVVENVQRNLKHINIDQFVPvKYRAALGKLPQQANDYLNSFN 

WERQVSHAKEKLTALTKKYRITENDIQIALDDAKINFNEKLSQLQTYMIQFDQYIKDSY 

DLHDLKIAIANIIDEIIEKLKSLDEHYHIRVNLVKTIHDLHLFIENIDFNKSGSSTASWIQNV 

DTKYQIRIQIQEKLQQLKRHIQNIDIQHLAGKLKQHIEAIDVRVLLDQLGTTISFERINDVL 

EHVKHFVINLIGDFEVAEKINAFRAKVHELIERYEVDQQIQVLMDKLVELTHQYKLKETI 

QKLSNVLQQVKIKDYFEKLVGFIDDAVKKLNELSFKTFIEDVNKFLDMLIKKLKSFDYH 

QFVDETNDKIREVTQRLNGEIQALELPQKAEALKLFLEETKATVAVYLESLQDTKITLIIN 

WLQEALSSASLAHMKAKFRETLEDTRDRMYQMDIQQELQRYLSLVGQVYSTLVTYISD 

WWTLAAKNLTDFAEQYSIQDWAKRMKALVEQGFTVPEIKTILGTMPAFEVSLQALQK 

ATFQTPDFIVPLTDLRIPSVQINFKDLKNIKIPSRFSTPEFTILNTFHIPSFTIDFVEMKVKIIR 

TIDQMQNSELQWPVPDr^LRDLKVEDIPLARITLPDFRLPEIAIPEFIIPTLNLNDFQVPDL 

HIPEFQLPHISHTIEVPTFGKLYSILKIQSPLFTLDANADIGNGTTSANEAGIAASITAKGES 

KLEVLNFDFQANAQLSNPKrNPLALKESVKFSSKYLRTEHGSEMLFFGNAIEGKSNTVAS 

LHTEKNTLELSNGVrVKINNQLTLDSNTKYFHKLNIPKLDFSSQADLRNEIKTLLKAGHI 

AWTSSGKGSWKWACPRFSDEGTHESQISFTIEGPLTSFGLSNKTNSKHLRVNQNLVYES 

GSLNFSKLEIQSQVDSQHVGHSVLTAKGMALFGEGKAEFTGRHDAHLNGKVIGTLKNS 

LFFSAQPFEITASTNNEGNLKVRFPLRLTGKIDFLNNYALFLSPSAQQASWQVSARFNQY 

KYNQNFSAGNNENIMEAHVGINGEANLDFLNIPLTIPEMRLPYTIITTPPLKDFSLWEKTG 

LKEFLKTTKQSFDLSVKAQYKKNKHRHSITNPLAVLCEFISQSIKSFDRHFEKNRNNALD 

FVTKSYNETKIKFDKYKAEKSHDELPRTFQIPGYTVPWNVEVSPFTIEMSAFGYVFPKA 

VSMPSFSILGSDVRVPSYTLILPSLELPVLHVPRNLKLSLPHFKELCTISHIFIPAMGNITYD 

FSFKSSVITLNTNAELFNQSDIVAHLLSSSSSVIDALQYKLEGTTRLTRKRGLKLATALSL 

SNKFVEGSFTNSTVSLTTKNMEVSVAKTTKAEIPILRMNFKQELNGNTKSKPTVSSSMEF 

KYDFNSSMLYSTAKGAVDHKXSLESLTSYFSIESSTKGDVKGSVLSREYSGTIASEANTY 

LNSKSTRS S VKLQGTSKIDDrWNLE VKENF AGE ATLQRrf SLWEH STKNHLQLEGLFFT 

NGEHTSKATLELSPWQMSALVQVHASQPSSFHDFPDLGQEVALNANTKNQKIRWKNE 

VRIHSGSFQSQVELSNDQEKAHLDIAGSLEGHLRFLKNIILPVYDKSLWDFLKLDVTTSI 

GRRQHLRVSTAFVYTKNPNGYSFSIPVKVLADKFITPGLKLNDLNSVLVMPTFHVPFTD 

LQVPSCKLDFR£IQrYKKLRTSSFALNLPTLPEVKFPEVDVLTKYSQPEDSLIPFFEITVPES 

QLTVSQFTLPKSVSDGIAALDLNAVANKJADFELPTIIVPEQTIEIPSIKFSVPAGIVIPSFQA 

LTARFEVDSPVYNATWSASLKNKADYVETVLDSTCSSTVQFLEYELNVLGTHKIEDGTL 

ASKTKGTLAHRDFSAEYEEDGKFEGLQEWEGKAHLNIKSPAFTDLHLRYQKDKKGISTS 

AASPAVGTVGMDMDEDDDFSKWNFYYSPQSSPDKKLTIFKTELRVRESDEETQIKVNW 

EEEAASGLLTSLKDNVPKATGVLYDYVNKYHWEHTGLTLREVSSKLRRNLQNNAEWV 

YQGAIRQIDDIDVRFQKAASGTTGTYQEWKDKAQNLYQELLTQEGQASFQGLKDNVFD 

GLVRVTQKFHMKVKHLIDSLIDFLNFPRFQFPGKPGrfTREELCTMFIREVGTVLSQVYS 

KVHNGSEILFSYFQDLVITLPFELRKHKLIDVISMYRELLKDLSKEAQEVFKAIQSLKTTE 

VLRNLQDLLQFIFQLIEDNIKQLK£MKFTYLINYIQDEINTIFNDYIPYVFKLLKENLCLNL 

HKFNEFIQNELQEASQELQQIHQYIMALREEYFDPSrVGWTVKYYELEEKTVSLIKNLLV 

ALKDFHSEYIVSASNFTSQLSSQVEQFLHRNIQEYLSILTDPDGKGKEKIAELSATAQEIIK 

SQAIATKKIISDYHQQFRYKLQDFSDQLSDYYEKFIAESKRLIDLSIQNYHTFLrYITELLK 

KLQSTTVMNPYMKLAPGELTIIL 
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IL1RL2 amino acid sequence (SEQ ID NO: 20) 

NP 003845 interleukin 1 receptor-like 2 precursor; interleukin-1 receptor-related protein 2 [Homo 
sapiens] 

MWSLLLCGLSIALPLSVTADGCKDIFMKNEILSASQPFAFNCTFPPITSGEVSVTWYKNS 
SKIPVSKIIQSRIHQDETWILFLPMEWGDSGVYQCVIKGRDSCHRfflVNLTVFEKHWCDT 
SIGGLPNLSDEYKQILHLGKDDSLTCHLHFPKSCVLGPIKWYKDCNEDCGERFTVLETPvL 
LVSNVSAEDRGNYACQAILTHSGKQYEVLNGTTVSITERAGYGGSVPKIIYPKNHSIEVQ 
LGTTLIVDCNVTDTKDNTNLRCWRVNNTLVDDYYDESKRIREGVETHVSFREHNLYTV 
NITFLEVKMEDYGLPFMCHAGVSTAYIILQLPAPDFRAYLIGGLIALVAVAVSVVYPYNI 
FKIDIVLWYRSAFHSTETIVDGKLYDAYVLYPKPHKESQRHAVDALVLNILPEVLERQC 
GYKLFIFGRDEFPGQAVANVIDENVKLCRRLIVIVVPESLGFGLLKNLSEEQIAVYSALIQ 
DGMKVILIELEKIEDYTVMPESTQYIKQKHGAIRWHGDFTEQSQCMKTKFWKTVRYHM 
PPRRCRPFPPVQLLQHTPCYRTAGPELGSRRKKCTLTTG 



WASPIP amino acid sequence (SEQ ID NO: 21) 
NP_003378 WASP-mteracting protein [Homo sapiens] 

MPVPPPPAPPPPPTFALANTEKPTLNKTEQAGRNALLSDISKGKKLKKTVTNDRSAPILD 
KPKGAGAGGGGGGFGGGGGFGGGGGGGGGGSFGGGGPPGLGGLFQAGMPKLRSTAN 
RDNDSGGSRPPLLPPGGRSTSAKPFSPPSGPGRFPVPSPGHRSGPPEPQRNRMPPPRPDVG 
SKPDSIPPPVPSTPRPIQSSPHNRGSPPVPGGPRQPSPGPTPPPFPGNRGTALGGGSIRQSPL 
SSSSPFSNRPPLPPTPSRALDDKPPPPPPPVGNRPSIHREAVPPPPPQNNKPPVPSTPRPSAS 
SQAPPPPPPPSRPGPPPLPPSSSGNDETPRLPQRNLSLSSSTPPLPSPGRSGPLPPPPSERPPP 
PVRDPPGRSGPLPPPPPVSRNGSTSRALPATPQLPSRSGVDSPRSGPRPPLPPDRPSAGAPP 
PPPPSTSIRNGFQDSPCEDEWESRFYFHPISDLPPPEPYVQTTKSYPSKLARNESRSGSNRR 
ERGAPPLPPIPR 



BVES amino acid sequence (SEQ ID NO: 22) 

NP 009004 blood vessel epicardial substance; popeye protein 1 ; popeye domain containing 1 [Homo 
sapiens] 

MNYTESSPLRESTAIGFTPELESIIPVPSNKTTCENWREIHHLVFHVANICFAVGLVIPTTL 
HLHMIFLRGMLTLGCTLYIVWATLYRCALDjMIWNSVFLGVNIEHLSYLLYKKRPVKIE 
KELSGMYRRLFEPLRVPPDLFRRLTGQFCMIQTLKKGQTYAAEDKTSVDDRLSILLKGK 
MKVSYRGHFLHNIYPCAFIDSPEFRSTQMHKGEKFQVTIIADDNCRFLCWSRERLTYFLE 
SEPFLYEIFRYLIGKDITNKLYSLNDPTLNDKJO\KKLEHQLSLCTQISMLEMRNSIASSSD 
SDDGLHQFLRGTSSMSSLHVSSPHQRASAKMKPEEEGAEDDDDVFEPASPNTLKVHQLP 
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PELI2 amino acid sequence (SEP ID NO: 23) 
NP_067078 pellino 2 [Homo sapiens] 

MFSPGQEEHCAPNKEPVKYGELWLGYNGALPNGDRGRRKSRFALYKRPKANGVKPS 

TVHVISTPQASKAISCKGQHSISYTLSRNQTVWEYTHDKDTDMFQVGRSTESPIDFWT 

DTISGSQNTDEAQITQSTISRFACRIVCDRNEPYTARIFAAGFDSSKNIFLGEKAAKWKNP 

DGHMDGLTTNGVLVMHPRGGFTEESQPGVWREISVCGDVYTLRETRSAQQRGKLVES 

ETNVLQDGSLIDLCGATLLWRTADGLFHTPTQKHIEALRQEINAARPQCPVGLNTLAFPS 

INRKEWEEKQPWAYLSCGHVHGYHNWGHRSDTEANERECPMCRTVGPYVPLWLGC 

EAGFYVDAGPPTHAFTPCGHVCSEKSAKYWSQIPLPHGTHAFHAACPFCATQLVGEQN 

CIKLIFQGPID 



LOXL1 amino acid sequence TSEO ID NO: 24) 
NP 005567 lysyl oxidase-like 1 [Homo sapiens] 

MALARGSRQLGALVWGACLCVLVHGQQAQPGQGSDPARWRQLIQWENNGQVYSLLN 

SGSEYVPAGPQRSESSSRVLLAGAPQAQQRRSHGSPRRRQAPSLPLPGRVGSDTVRGQA 

RHPFGFGQVPDNWREVAVGDSTGMALARTSVSQQRHGGSASSVSASAFASTYRQQPSY 

PQQFPYPQAPFVSQYENYDPASRTYDQGFVYYRPAGGGVGAGAAAVASAGVIYPYQPR 

ARYEEYGGGEELPEYPPQGFYPAPERPYVPPPPPPPDGLDRRYSHSLYSEGTPGFEQAYP 

DPGPEAAQAHGGDPRLGWYPPYANPPPEAYGPPRALEPPYLPVRSSDTPPPGGERNGAQ 

QGRLSVGSVYRPNQNGRGLPDLVPDPNYVQASTYVQRAHLYSLRCAAEEKCLASTAY 

APEATDYDVRVLLRFPQRVKNQGTADFLPNRPRHTWEWHSCHQHYHSMDEFSHYDLL 

DAATGKKVAEGHKASFCLEDSTCDFGNLKRYACTSHTQGLSPGCYDTYNADIDCQWID 

ITDVQPGNYILKVHVNPKYIVLESDFTNNVVRCNIHYTGRYVSATNCKJVQS 



CASPR4 amino acid sequence 1 (SEP ID NO: 25) 

NP 207837 cell recognition protein CASPR4 isoform 1; contactin associated protein-like 4 [Homo 
sapiens]. 

MLLFYLLVVLSIDSTKASALTNPNVALFLLADDCDDPLVSALPQASFSSSSELSSSHGPGF 

ARLNRRDGAGGWSPLVSNKYQWLQIDLGERMEVTAVATQGGYGSSNWVTSYLLMFS 

DSGWNWKQYRQEDSIWGFSGNANADSVVYYRLQPSIKARFLRFIPLEWNPKGRIGMRI 

EVFGCAYRSEWDLDGKSSLLYRFDQKSLSPIKDIISLKFKTMQSDGILLHREGPNGDHIT 

LQLRRARLFLLINSGEAKLPSTSTLVNLTLGSLLDDQHWHSVLIQRLGKQVNFTVDEHR 

HHFHARGEFNLMNLDYEISFGGIPAPGKSVSFPHRNFHGCLENLYYNGVDIIDLAKQQK 

PQIIAMGNVSFSCSQPQSMPVTFLSSRSYLALPDFSGEEEVSATFQFRTWNKAGLLLFSEL 

QLISGGILLFLSDGKLKSNLYQPGKLPSDITAGVELNDGQWHSVSLSAKKNHLSVAVDG 

QMASAAPLLGPEQIYSGGTYYFGGCPDKSFGSKCKSPLGGFQGCMRLISISGKWDLISV 

QQGSLGNFSDLQEDSCGISDRCLPNYCEHGGECSQSWSTFHCNCTNTGYRGATCHNSIY 

EQSCEAYKHRGNTSGFYYIDSDGSGPLEPFLLYCNMTETAWTIIQHNGSDLTRVRNTNP 
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ENPYAGFFEYVASMEQLQATINRAEHCEQEFTYYCKKSRLVNKQDGTPLSWWVGRTN 

ETQTYWGGSSPDLQKCTCGLEGNCIDSQYYCNCDADRNEWTNDTGLLAYKEHLPVTKI 

VITDTGRLHSEAAYKLGPLLCRGDRSFWNSASFDTEASYLHFPTFHGELSADVSFFFKTT 

ASSGVFLENLGIADFIRIELRSPTWTFSFDVGNGPFEISVQSPTHFNDNQWHHVRVERN 

MKE AS LQ VDQLTPKTQP AP ADGH VLLQLNS QLF VGGT ATRQRGF LGCIRS LQLNGMTL 

DLEERAQVTPEVQPGCRGHCSSYGKLCRNGGKCRERPIGFFCDCTFSAYTGPFCSNEISA 

YFGSGS S VrYNFQENYLLSKNS S SH AASFHGDMKLSREMIKFSFRTTRTP SLLLF VS SF YK 

EYLSVIIAKNGSLQIRYKLNKYQEPDWNFDFKNMADGQLHHIMINREEGWFIEroDNR 

RRQVHLSSGTEFSAVKSLVLGRILEHSDVDQETALAGAQGFTGCLSAVQLSHVAPLKAA 

LHPSHPDPVTVTGHVTESSCMAQPGTDATSRERTHSFADHSGTIDDREPLANAIKSDSA 

VIGGLIAVVIFILLCITAIAVRrV'QQKRLYKRSEAKRSENVDSAEAVLKSELNIQNAVNEN 

QKEYFF 



CASPR4 amino acid sequence 2 (SEP ID NO: 26) 

NP 620481 cell recognition protein CASPR4 isoform 2; contactin associated protein-like 4 [Homo 
sapiens] 

MWNYDCDDPLVSALPQASFSSSSELSSSHGPGFARLNRRDGAGGWSPLVSNKYQWLQI 

DLGERMEVTAVATQGGYGSSNWVTSYLLMFSDSGWNWKQYRQEDSIWGFSGNANAD 

SWYYRLQPSIKARFLRFIPLEWNPKGRIGMRIEVFGCAYRSEWDLDGKSSLLYRFDQK 

SLSPIKDIISLKFKTMQSDGILLHREGPNGDHITLQLRRARLFLLINSGEAKLPSTSTLVNL 

TLGSLLDDQHWHSVLIQRLGKQVNFTVDEHRHHFHARGEFNLMNLDYEISFGGIPAPG 

KSVSFPHRNFHGCLENLYYNGVDIIDLAKQQKPQI1AMGNVSFSCSQPQSMPVTFLSSRS 

YLALPDFSGEEEVSATFQFRTWNKAGLLLFSELQLISGGILLFLSDGKLKSNLYQPGKXP 

SDITAGVELNDGQWHSVSLSAKKNHLSVAVDGQMASAAPLLGPEQIYSGGTYYFGGCP 

DKSFGSKCKSPLGGFQGCMRLISISGKVVDLISVQQGSLGNFSDLQIDSCGISDRCLPNYC 

EHGGECSQSWSTFHCNCTNTGYRGATCHNSIYEQSCEAYKHRGNTSGFYYIDSDGSGPL 

EPFLLYCNMTETAWTIIQHNGSDLTRVRNTNPENPYAGFFEYVASMEQLQATINRAEHC 

EQEFTYYCKKSRLVNKQDGTPLSWWVGRTNETQTYWGGSSPDLQKCTCGLEGNCIDS 

QYYCNCDADRNEW 



GPR50 amino acid sequence (SEP ID NO: 27) 

NP 004215 G protein-coupled receptor 50 [Homo sapiens]. 

MGPTLAWTPYGCIGCKLPQPEYPPALIIFMFCAMVITIVVDLIGNSMVILAVTKNKKLR 
NSGNIFWSLSVADMLVAIYPYPLMLHAMSIGGWDLSQLQCQMVGFITGLSVVGSIFNI 
V ALAINRYC YICH S LQ YERIF S VRNTCrY'LVIT WBVITVL A VLPNMYIGTIE YDPRTYTC IFN 
YLN/NPVFTVTWCIHFVLPLLIVGFCYVRIWTKVLAARDPAGQNPDNQLAEVRNFLTMF 
VIFLLFAVCWCPINVLTVLVAVSPKEMAGKIPNWLYLAAYFIAYFNSCLNAVr^GLLNE 
NFRREYWTIFHAMRHPIIFFPGLISDIREMQEARTLARARAHARDQAREQDRAHACPAV 
EETPMNVRNVPLPGDAAAGHPDRASGHPKPHSRSSSAYRKSASTHHKSVFSHSKAASG 
HLKPVSGHSKPASGHPKSATVYPKPASVHFKGDSVHFKGDSVHFKPDSVHFKPASSNPK 
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PITGHHVSAGSHSKSAPSAATSHPKPIKPATSHAEPTTADYPKPATTSHPKPAAADNPEL 
SASHCPEIPAIAHPVSDDSDLPESASSPAAGPTKPAASQLESDTIADLPDPTWTTSTNDY 
HDWWDVEDDPDEMAV 

[0290] Modifications may be made to the foregoing without departing from the basic aspects of the 
invention. Although the invention has been described in substantial detail with reference to one or more 
specific embodiments, those of skill in the art will recognize that changes may be made to the 
embodiments specifically disclosed in this application, yet these modifications and improvements are 
within the scope and spirit of the invention, as set forth in the aspects which follow. All publications or 
patent documents cited in this specification are incorporated herein by reference as if each such 
publication or document was specifically and individually indicated to be incorporated herein by 
reference. 

[0291] Citation of the above publications or documents is not intended as an admission that any of 
the foregoing is pertinent prior art, nor does it constitute any admission as to the contents or date of these 
publications or documents. U.S. patents and other publications referenced herein are hereby incorporated 
by reference. 
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What is claimed is: 

1 . A method for identifying a subject at risk of osteoarthritis, which comprises detecting the 
presence or absence of one or more polymorphic variations associated with osteoarthritis in a nucleic acid 
sample from a subject, wherein the one or more polymorphic variations are detected in a nucleotide 
sequence selected from the group consisting of: 

(a) a nucleotide sequence in SEQ ID NO: 1-17; 

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide sequence in 
SEQ ID NO: 1-17; 

(c) a nucleotide sequence which encodes a polypeptide that is 90% or more identical to the 
amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-17; 

(d) a fragment of a nucleotide sequence of (a), (b), or (c); 

whereby the presence of the polymorphic variation is indicative of the subject being at risk of 
osteoarthritis. 

2. The method of claim 1 , which further comprises obtaining the nucleic acid sample from the 

subject. 

3. The method of claim 1 , wherein the one or more polymorphic variations are detected within 
a region spanning chromosome positions 21233000 to 21243000 in human genomic DNA. 

4. The method of claim 1 , wherein the one or more polymorphic variations are detected at one 
or more positions in SEQ ID NO: 1 selected from the group consisting of 238, 294, 295, 347, 1425, 4891, 
5087, 7041,7121,7219, 7443, 7485, 10939, 11367, 11571, 11839, 12551, 12646, 13469, 14913, 15205, 
15246, 15695, 17473, 17610, 17828, 18130, 18281, 18623, 18890, 21561, 23100, 23872, 24581, 24582, 
24983, 27540, 30846, 31415, 31453, 31899, 37000, 38681, 39287, 42951, 45648, 46222, 46687, 47020, 
47593, 48513, 49723, 49986, 53018, 53296, 53547, 53899, 53916, 53933, 54305, 55327, 55895, 56143, 
56640, 58486, 59576, 63048, 64008, 64018, 64859, 65995, 66905, 67183, 67942, 68101, 68521, 68664, 
68988, 69178, 72143, 74183, 74312, 74407, 75518, 76153, 77398, 77615, 79092, 80000, 80125, 80595, 
81061, 81151, 81918, 83072, 83137, 83235, 83263, 83279, 83280, 83533, 86856, 87186, 87189, 87727, 
87978, 89129, 89556, 89702, 90233, 93060, 94779, 95367, 95844, 95942, 96884 , 96938, 97627, 97777, 
97871, 98746 and 99663. 
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5. The method of claim 1 , wherein the one or more polymorphic variations are detected at one 
or more positions in SEQ ID NO: 1 selected from the group consisting of 7219, 7485, 11839,31899, 
37000, 48513, 49986, 56640, 74407, 77398, 93060 and 97627. 

6. The method of claim 1 , wherein the one or more polymorphic variations are detected within 
a region spanning chromosome positions 102456500 to 102471500 in human genomic DNA. 

7. The method of claim 1, wherein the one or more polymorphic variations are detected at one 
or more positions in SEQ ID NO: 2 selected from the group consisting of 225, 509, 860, 874, 939, 1483, 
1798, 2189, 2215, 2282, 2340, 2963, 3369, 3481, 3564, 3653, 4860, 4941, 4975, 5321, 5346, 5541, 5633, 
6007, 6317, 6378, 6382, 6426, 6479, 6641, 6703, 6705, 7963, 8525, 8526, 8598, 8624, 8883, 8980, 
13578, 16135, 16141, 16642, 16931, 17004, 17009, 17010, 18713, 18853, 20783, 21335, 22180, 22268, 
22285, 25378, 25906, 26015, 26475, 26798, 27042, 27649, 27827, 27873, 28122, 28202, 28232, 28240, 
29546, 29748, 30054, 30646, 3 1 149, 36912, 36936, 37184, 39064, 39343, 40868, 40917, 41113, 47343, 
47806, 4791 1, 48009, 48621, 49245, 49247, 49299, 49302, 49514, 49626, 49791, 50010, 50294, 51482, 
51556, 51855, 51956 ,52155, 52448, 52458, 52511, 52607, 54049, 54224, 54567, 55052, 55857, 55941, 
56120, 56349, 56727, 57232, 58806, 61181, 63808, 64526, 64865, 64928, 64966, 65080, 65690, 66228, 
66982, 7251 1, 74170, 74264, 74333, 74502, 74741, 75321, 82558, 85366, 85469, 86485, 87687, 89463, 
89660, 95718 and 95821. 

8. The method of claim 1 , wherein the one or more polymorphic variations are detected at one 
or more positions in SEQ ID NO: 2 selected from the group consisting of 221 5, 3369, 16642, 20783, 
52155, 55052, 55941, 74333, 74741, 85366, 85469, 87687, 89660 and 95718. 

9. The method of claim 1 , wherein the one or more polymorphic variations are detected within 
a region spanning chromosome positions positions 175647734 to 175655734 in human genomic DNA. 

10. The method of claim 1, wherein the one or more polymorphic variations are detected at one 
or more positions in SEQ ID NO: 3 selected from the group consisting of 209, 5908, 7460, 7733, 7855, 
7904, 8869, 9480, 13820, 15152, 17713, 17804, 18220, 19083, 19123, 19605, 20247, 20592, 21907, 
23273, 23299, 23623, 23669, 23844, 24190, 24486, 24896, 251 18, 30551, 30844, 30900, 30942, 31699, 
32081, 35078, 36196, 36541, 38356, 45578, 49634, 49774, 51 119, 51181, 51652, 54467, 55762, 55999, 
57865, 66613, 68377, 69754, 72859, 76512, 76717, 77722, 80998, 82033, 89658, 89960, 94155 and 
95679. 
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1 1 . The method of claim 1, wherein the one or more polymorphic variations are detected at one 
or more positions in SEQ ID NO: 3 selected from the group consisting of 19083, 30900, 38356, 76512 
and 94155. 

12. The method of claim 1, wherein the one or more polymorphic variations are detected within 
a region spanning chromosome positions 105595000 to 105615000 in human genomic DNA. 

13. The method of claim 1, wherein the one or more polymorphic variations are detected at one 
or more positions in SEQ ID NO: 4 selected from the group consisting of 241 , 801 , 899, 2091 , 2290, 
2440, 4959, 7914, 7969, 7972, 10831, 12399, 13841, 14461, 14680, 16808, 18231, 18394, 18505, 18684, 
19257, 20263, 20656, 21499, 21563, 21612, 21834, 22406, 22408, 22685, 23303, 23306, 25139, 25211, 
25364, 25381, 25414, 25835, 26214, 27224, 27526, 27934, 28550, 29015, 29879, 29979, 30030, 30585, 
31753, 31934, 33227, 33228, 35172, 36901, 36921, 36932, 37061, 37570, 38745, 38970, 39725, 40070, 
40460, 41470, 41562, 41956, 42047, 42280, 42358, 42629, 43075, 43387, 43393, 43438, 441 15, 44537, 
45642, 46629,47496, 47515, 48329, 48862, 48908, 49038, 49080, 50204, 50404, 50426, 50531, 50840, 
50964, 50971,51378, 52610, 53906, 53951, 54111, 54149, 55563, 55999, 58415, 58961, 60447, 61377, 
61528, 61606, 62140, 62461, 63826, 64950, 65076, 66121, 66406, 67051, 68860, 69014, 70796, 72325, 
73414, 75258, 76347, 76839, 77358, 77822, 77946, 80002, 80024, 80285, 80397, 82075, 82153, 83981, 
84184, 85089, 85288, 85330, 85581, 85642, 86433, 86904, 88391, 89042, 90828, 92676, 92881, 94227, 
94585, 94616, 94712, 94738, 95253, 95522, 95869 and 97856. 

14. The method of claim 1, wherein the one or more polymorphic variations are detected at one 
or more positions in SEQ ID NO: 4 selected from the group consisting of 25414, 25835, 38970, 41470, 
441 15, 47496, 49038, 50204, 50840, 50964, 50971, 53906, 54149, 58415, 70796, 72325, 75258, 77822, 
80002, 85288, 85581, 86904, 90828, 94616, 94712, 95869 and 97856. 

15. The method of claim 1, wherein the one or more polymorphic variations are detected within 
a region spanning chromosome positions 71957600 to 71962600 in human genomic DNA. 

16. The method of claim 1 , wherein the one or more polymorphic variations are detected at one 
or more positions in SEQ ID NO: 5 selected from the group consisting of 21 3, 249, 1824, 2057, 2306, 
2869, 3976, 4288, 4290, 4434, 5298, 5467, 8486, 8487, 8831, 9036, 9058, 9131, 9732, 9862, 10191, 
10270, 16167, 17620, 17751, 17764, 17787, 19401, 21021, 21902, 22173, 22416, 22653, 24945, 25011, 



322 



PATENT 

Docket 524593008800 



28563, 48574, 48710, 48880, 50194, 56343, 56455, 56729, 56759, 56895, 57036, 57702, 62515, 62629, 
63501, 63547, 64876, 65073, 67149, 67549, 71660, 71906 and 71911. 

17. The method of claim 1, wherein a polymorphic variation is detected at position 65073 in 
SEQ ID NO: 5. 

18. The method of claim 1 , wherein the one or more polymorphic variations are detected within 
a region spanning chromosome positions 76221000 to 76226000 in human genomic DNA. 

19. The method of claim 1, wherein the one or more polymorphic variations are detected at one 
or more positions in SEQ ID NO: 6 selected from the group consisting of 205, 866, 4212, 5934, 1 1486, 
16969, 22509, 22796, 28097, 28626, 28853, 28873, 30155, 30827, 31956, 32404, 32944, 35205, 35227, 
35781, 41052, 45051, 46039, 47276, 47678, 47716, 51014, 54408, 54596, 56853, 61851, 62016, 62461, 
68257, 69793, 73976, 73999, 74053, 75315, 75729, 76466, 77216, 77217, 79239, 80825, 81060, 81097, 
81426, 84787, 84896, 85165, 86502, 86753, 86941, 88787 and 95598. 

20. The method of claim 1 , wherein the one or more polymorphic variations are detected at one 
or more positions in SEQ ID NO: 6 selected from the group consisting of 4771 6 and 69793. 

21 . The method of claim 1 , wherein the one or more polymorphic variations are detected at one 
or more positions in linkage disequilibrium with one or more positions in claim 4, 7, 10, 13, 16 or 19. 

22. The method of claim 1, wherein detecting the presence or absence of the one or more 
polymorphic variations comprises: 

hybridizing an oligonucleotide to the nucleic acid sample, wherein the oligonucleotide is 
complementary to a nucleotide sequence in the nucleic acid and hybridizes to a region adjacent to the 
polymorphic variation; 

extending the oligonucleotide in the presence of one or more nucleotides, yielding extension 
products; and 

detecting the presence or absence of a polymorphic variation in the extension products. 

23. The method of claim 1, wherein the subject is a human. 

24. The method of claim 23, wherein the subject is a human female. 



323 



PATENT 

Docket 524593008800 



25. The method of claim 23, wherein the subject is a human male. 

26. A method for identifying a polymorphic variation associated with osteoarthritis proximal to 
an incident polymorphic variation associated with osteoarthritis, which comprises: 

identifying a polymorphic variation proximal to the incident polymorphic variation associated 
with osteoarthritis, wherein the polymorphic variation is detected in a nucleotide sequence selected from 
the group consisting of: 

(a) a nucleotide sequence in SEQ ID NO: 1-17; 

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide sequence in 
SEQ ID NO: 1-17; 

(c) a nucleotide sequence which encodes a polypeptide that is 90% or more identical to the 
amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-17; 

(d) a fragment of a nucleotide sequence of (a), (b), or (c) comprising a polymorphic 

variation; 

determining the presence or absence of an association of the proximal polymorphic variant with 
osteoarthritis. 

27. The method of claim 26, wherein the incident polymorphic variation is at one or more 
positions in claim 4, 7, 10, 13, 16 or 19. 

28. The method of claim 26, wherein the proximal polymorphic variation is within a region 
between about 5 kb 5' of the incident polymorphic variation and about 5 kb 3' of the incident 
polymorphic variation. 

29. The method of claim 26, which further comprises determining whether the proximal 
polymorphic variation is in linkage disequilibrium with the incident polymorphic variation. 

30. The method of claim 26, which further comprises identifying a second polymorphic variation 
proximal to the identified proximal polymorphic variation associated with osteoarthritis and determining 
if the second proximal polymorphic variation is associated with osteoarthritis. 

3 1 . The method of claim 30, wherein the second proximal polymorphic variant is within a region 
between about 5 kb 5' of the incident polymorphic variation and about 5 kb 3' of the proximal 
polymorphic variation associated with osteoarthritis. 
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32. An isolated nucleic acid comprising a nucleotide sequence selected from the group consisting 

of: 

(a) a nucleotide sequence in SEQ ID NO: 1-17; 

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide sequence in 
SEQ ID NO: 1-17; 

(c) a nucleotide sequence which encodes a polypeptide that is 90% or more identical to the 
amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-17; 

(d) a fragment of a nucleotide sequence of (a), (b), or (c) comprising a polymorphic 
variation; and 

(e) a nucleotide sequence complementary to the nucleotide sequences of (a), (b), (c), or (d); 
wherein the nucleotide sequence comprises a polymorphic variation associated with osteoarthritis 

selected from the group consisting of in SEQ ID NO: 1 an adenine at position 7219, a guanine at position 
7485, an adenine at position 1 1839, a thymine at position 31899, an adenine at position 37000, a cytosine 
at position 48513, a guanine at position 49986, a guanine at position 56640, a cytosine at position 74407, 
a guanine at position 77398, an adenine at position 93060 and an adenine at position 97627; in SEQ ID 
NO: 2 an adenine at position 221 5, a deletion at position 3369, a deletion at position 1 6642, a cytosine at 
position 20783, a cytosine at position 52155, a cytosine at position 55052, a cytosine at position 55941, a 
thymine at position 74333, an adenine at position 74741, a deletion at position 85366, a thymine at 
position 85469, a thymine at position 87687, an adenine at position 89660 and a cytosine at position 
95718; in SEQ ID NO: 3 a thymine at position 19083, a guanine at position 30900, an adenine at position 
38356, an adenine at position 76512 and an adenine at position 94155; in SEQ ID NO: 4 an adenine at 
position 25414, a cytosine at position 25835, an adenine at position 38970, an adenine at position 41470, 
an adenine at position 441 15, a guanine at position 47496, a cytosine at position 49038, an adenine at 
position 50204, a thymine at position 50840, a cytosine at position 50964, a cytosine at position 50971, 
an adenine at position 53906, a guanine at position 54149, a guanine at position 58415, a thymine at 
position 70796, a guanine at position 72325, a cytosine at position 75258, an adenine at position 77822, 
an adenine at position 80002, an adenine at position 85288, an adenine at position 85581, a guanine at 
position 86904, a guanine at position 90828, an adenine thymine adenine adenine sequence at position 
94616, a cytosine at position 94712, a guanine at position 95869 and a cytosine at position 97856; a 
guanine at position 65073 in SEQ ID NO: 5; and an adenine at position 47716 and a thymine at position 
69793 in SEQ ID NO: 6. 
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33. An oligonucleotide comprising a nucleotide sequence complementary to a portion of the 
nucleotide sequence of (a), (b), (c), or (d) in claim 32, wherein the 3' end of the oligonucleotide is 
adjacent to a polymorphic variation associated with osteoarthritis. 

34. A microarray comprising an isolated nucleic acid of claim 32 linked to a solid support. 

35. An isolated polypeptide encoded by the isolated nucleic acid sequence of claim 32. 

36. A method for identifying a candidate therapeutic for treating osteoarthritis, which comprises: 

(a) introducing a test molecule to a system which comprises a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of: 

(i) a nucleotide sequence in SEQ ID NO: 1-17; 

(ii) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide 
sequence in SEQ ID NO: 1-17; 

(iii) a nucleotide sequence which encodes a polypeptide that is 90% or more identical 
to the amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-17; 

(iv) a fragment of a nucleotide sequence of (a), (b), or (c); or 

introducing a test molecule to a system which comprises a protein encoded by a nucleotide 
sequence of (i), (ii), (iii), or (iv); and 

(b) determining the presence or absence of an interaction between the test molecule and the 
nucleic acid or protein, 

whereby the presence of an interaction between the test molecule and the nucleic acid or protein 
identifies the test molecule as a candidate therapeutic for treating osteoarthritis. 

37. The method of claim 36, wherein the system is an animal. 

38. The method of claim 36, wherein the system is a cell. 

39. The method of claim 36, wherein the nucleotide sequence comprises one or more 
polymorphic variations associated with osteoarthritis. 

40. The method of claim 39, wherein the one or more polymorphic variations associated with 
osteoarthritis are at one or more positions in claim 4, 7, 10, 13, 16 or 19. 
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41 . A method for treating osteoarthritis in a subject, which comprises contacting one or more 
cells of a subject in need thereof with a nucleic acid, wherein the nucleic acid comprises a nucleotide 
sequence selected from the group consisting of: 

(a) a nucleotide sequence in SEQ ID NO: 1-17; 

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide sequence in 
SEQ ID NO: 1-17; 

(c) a nucleotide sequence which encodes a polypeptide that is 90% or more identical to the 
amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-17; 

(d) a fragment of a nucleotide sequence of (a), (b), or (c); and 

(e) a nucleotide sequence complementary to the nucleotide sequences of (a), (b), (c), or (d); 
whereby contacting the one or more cells of the subject with the nucleic acid treats the 

osteoarthritis in the subject. 

42. The method of claim 41, wherein the nucleic acid is RNA or PNA. 

43. The method of claim 42, wherein the nucleic acid is duplex RNA. 

44. A method for treating osteoarthritis in a subject, which comprises contacting one or more 
cells of a subject in need thereof with a protein, wherein the protein is encoded by a nucleotide sequence 
which comprises a polynucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence in SEQ ID NO: 1-17; 

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide sequence in 
SEQ ID NO: 1-17; 

(c) a nucleotide sequence which encodes a polypeptide that is 90% or more identical to the 
amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-17; 

(d) a fragment of a nucleotide sequence of (a), (b), or (c); 

whereby contacting the one or more cells of the subject with the protein treats the osteoarthritis 
in the subject. 

45. A method for treating osteoarthritis in a subject, which comprises: 

detecting the presence or absence of one or more polymorphic variations associated with 
osteoarthritis in a nucleic acid sample from a subject, wherein the one or more polymorphic variation are 
detected in a nucleotide sequence selected from the group consisting of: 
(a) a nucleotide sequence in SEQ ID NO: 1-17; 



327 



PATENT 

Docket 524593008800 



(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide sequence in 
SEQIDNO: 1-17; 

(c) a nucleotide sequence which encodes a polypeptide that is 90% or more identical to the 
amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-17; 

(d) a fragment of a nucleotide sequence of (a), (b), or (c) comprising a polymorphic 
variation; and 

administering an osteoarthritis treatment to a subject in need thereof based upon the presence or 
absence of the one or more polymorphic variations in the nucleic acid sample. 

46. The method of claim 45, wherein the one or more polymorphic variations are detected at one 
or more positions in claim 4, 7, 10, 13, 16 or 19. 

47. The method of claim 45, wherein the treatment is selected from the group consisting of 
administering a corticosteroid, a nonsteroidal anti-inflammatory drug (NSAJD), a cyclooxygenase-2 
(COX-2) inhibitor, an antibody, a glucocorticoid, hyaluronic acid, chondrotin sulfate, glucosamine or 
acetaminophen; prescribing a heat/cold regimen or a joint protection regimen; performing joint surgery; 
prescribing a weight control regimen; and combinations of the foregoing. 

48. A method for detecting or preventing osteoarthritis in a subject, which comprises: 
detecting the presence or absence of one or more polymorphic variations associated with 

osteoarthritis in a nucleic acid sample from a subject, wherein the polymorphic variation is detected in a 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence in SEQ ED NO: 1-17; 

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide sequence in 
SEQIDNO: 1-17; 

(c) a nucleotide sequence which encodes a polypeptide that is 90% or more identical to the 
amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-17; 

(d) a fragment of a nucleotide sequence of (a), (b), or (c) comprising a polymorphic 
variation; and 

administering an osteoarthritis prevention or detection procedure to a subject in need thereof 
based upon the presence or absence of the one or more polymorphic variations in the nucleic acid sample. 

49. The method of claim 48, wherein the one or more polymorphic variations are detected at one 
or more positions in claim 4, 7, 10, 13, 16 or 19. 
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50. The method of claim 48, wherein the osteoarthritis prevention is selected from the group 
consisting of administering a corticosteroid, a nonsteroidal anti-inflammatory drug (NSAID), a 
cyclooxygenase-2 (COX-2) inhibitor, an antibody, a glucocorticoid, hyaluronic acid, chondrotin sulfate, 
glucosamine or acetaminophen; prescribing a heat/cold regimen or a joint protection regimen; performing 
joint surgery; prescribing a weight control regimen; and combinations of the foregoing. 

5 1 . A method of targeting information for preventing or treating osteoarthritis to a subject in 
need thereof, which comprises: 

detecting the presence or absence of one or more polymorphic variations associated with 
osteoarthritis in a nucleic acid sample from a subject, wherein the polymorphic variation is detected in a 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence in SEQ ID NO: 1-17; 

(b) a nucleotide sequence which encodes a polypeptide encoded by a nucleotide sequence in 
SEQ ID NO: 1-17; 

(c) a nucleotide sequence which encodes a polypeptide that is 90% or more identical to the 
amino acid sequence encoded by a nucleotide sequence in SEQ ID NO: 1-17; 

(d) a fragment of a nucleotide sequence of (a), (b), or (c) comprising a polymorphic 
variation; and 

directing information for preventing or treating osteoarthritis to a subject in need thereof based 
upon the presence or absence of the one or more polymorphic variations in the nucleic acid sample. 

52. The method of claim 5 1 , wherein the one or more polymorphic variations are detected at one 
or more positions in claim 4, 7, 10, 13, 16 or 19. 

53. A composition comprising a cell from a subject having osteoarthritis or at risk of 
osteoarthritis and an antibody that specifically binds to a protein, polypeptide or peptide encoded by a 
nucleotide sequence identical to or 90% or more identical to a nucleotide sequence in SEQ ID NO: 1-17. 

54. The composition of claim 41, wherein the antibody specifically binds to an epitope 
comprising a threonine at position 98 in a APOB polypeptide. 



55. A composition comprising a cell from a subject having osteoarthritis or at risk of 
osteoarthritis and a RNA, DNA, PNA or ribozyme molecule comprising a nucleotide sequence identical 
to or 90% or more identical to a portion of a nucleotide sequence in SEQ ED NO: 1-17. 
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56. The composition of claim 55, wherein the RNA molecule is a short inhibitory RNA 
molecule. 
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Abstract of the Disclosure 



Provided herein are methods for identifying a risk of osteoarthritis in a subject, reagents and kits 
for carrying out the methods, methods for identifying candidate therapeutics for treating osteoarthritis, 
and therapeutic and preventative methods applicable to osteoarthritis. These embodiments are based 
upon an analysis of polymorphic variations in nucleotide sequences within the human genome. 
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